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CURRENT PRICES OF LUMBER, HARDWARE, GLASS, PLUMBERS' SUP- 
PLIES, PAINTS, SLATES, STONES, LIMES, CEMENTS, BRICKS, 
TIN, AND OTHER BUILDING MATERIALS; ALSO, PRICES OF 
LABOR, AND COST OF PERFORM.NG THE SEVERAL 
KINDS OF WORK REQUIRED IN BUILDING. 



FRED. T. HODGSON. 



Together with prices ol Doors, Frames. Sashes, Stairs. Mouldings, Newelt, 
and other Machine Warl(. To which is appended a large number 

I of Building Rules, Data, Tables and Useful Memoranda, with 
a Glossary of Architectural and Building Terms. 
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This work ia chiefly intendeil to assist the Builder and Contractor, 
in making estimates of the cost of work >they may be competing for. 
A great deal of information often required by contractors cannot be 
obtained without trouble and serious loss of time, consequently 
their estimates are frequently guessed at, and their tenders for 
constmction are either absurdly too high, or ridiculously low. 

This little book is intended in a measure to remedy this defect 
in estimating, by bringing before the estimator the details to be 
estimated as far as possible, and their approximate cost. It is im- 
possible, however, to quote prices that will suit every locality or all 
time, but we have provided for this by leaving a blank column 
where prices may be entered in pencil, to suit locality and time. 

The prices given in this book are only intended to form a basis 
npon which the contractor can place a percetltage; they are ap- 
proximately correct, but in all cases we advise a comparison with 
the prices current. ^ 

Besides the hints and aids to the estimator, we have embodied in 
the book a number of valuable tables and memoranda of a useful 
and scientific kind. These are taken from standard works by 
Nicholson; Barlowe, Tredgold, Rankine, Fairbairn, Hodgkinson, 
Trautwine, and others, as well as a large amount of building in- 
formation, rules, and recipes, that must prove of value to all 
interested in the construction, repairs, or decoration of buildings. 
We have also included a glossary of terms used in architecture 
and building. 

Although many things in this work have never appeared in book 
form before, we make no claim to originality beyond that of bring- 

QfC'^f*, before the builders, contractors, and artisans of America, in a 

^^condensed form, a greater amount of practical information than is 

Ul^to be found in any similar work. 

^^ Beal estate owners and insurance valuators, we think, will find 
this little work of great service in their every-day transactions. 
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The rules known to architects, builders, and contractors, 
for obtaining an approximate estimate of buildings by cubing 
the quantities, are of little service to beginners, unless they 
pK)ssess an intimate knowledge of the different classes of build- 
ings and their values, and can make the proper allowances 
for extra charges to be added for costly material and enrich- 
ment, all of which have to be taken into account. It is 
always the safer way to take trouble and time in fully prepar- 
ing a statement in brief of details, both of work and material, 
when making an estimate, then omissions will likely be 
noticed and adjusted. 

It must always be borne in mind that it is not the mere 
wall, rough carpentry, plastering and roofing that makes the 
great bulk of the cost of a building, unless one of a very 
plain description. It is the decorative part and interior finish 
and numerous small, but expensive items, that swell the bill. 

In the first place, there should be a design of the building, 
elevations, plans and details ; and no proprietor, builder, or 
contractor should begin work until these are supplied; for 
building without a plan is like sailing a ship without a rud- 
der, and is sure to end in trouble and disappointment, both 
to contractor and owner. After a plan is agreed upon, and 
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the contract signed, no deviation should be made, 
often what may appear a trifling niaiter to the owner, 
involve so many clianges in other parts of the building, as to 
be o e cos ly than serviceable. 

Af I e quantities are taken out, and written down in the 
fo 1 e n given, and the prices current for materia! and 
I 1 o n e h particular added ; the prices being for tJie com- 
ple ed ok as, for instance, the price of a door should mean 
he cos of lie door, frame, caseings, architraves, lock, Jiinges, 
Ti oul i' g fit, and 1 anging co pie e ncludiag he paii t 
g Uj ad f g 1 s sys en he e ma o U k ow hat 
ea 1 o [ le e and 11 aln be poss bj o err 

n I e hn 1 esul ^\ I II 1 e em a e wn en u; a 1 

e ery I n^ k o o be en e e 1 1 e o al si oul 1 be nade 
up a d 2o 1 e e a Ide 1 to c e con n^e c es 

It sa onvenen pa ce o ho e u a u o e 1 o ak ng 
o t q a He to no e lown on I e pi of ea h oo 
he qu n y of p!a en g con ce floon g w coating 
ndo s doors b! ds e c co a ed 1 e n a 1 abs ract 
afe ad 1 e 1 ffe e e un le le pope lealngs 
11 e f lio g a goo 1 f n fo a es a U e fools 
cap paper, and ruk same as this: 
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Ynrds, cubic, eimvatia^t for founilation viills, 
ilmina, postB, eti^., etc., and removing Bintf . . 

Toises nibble maiioorj in fonnclation wftlls, 
incladlDft all mAteriats set in mortar, pointed, 
iucladin^ moving rubbish 

TlioTiRnnd bricks laid in mortar, in wnlla and 
pnrtiti'ins, jnints itmch, iDcloding setting of 
nil wuUfl. plates, boards and other timber 

Feel, lineiil, of flooring joistH, 10 13, flied 
complete, with nil trimming pieces, etc . . 
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Quan- 
tities. 



16 
18 



Description of Work. 
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10 

12 

80 

1006 

7 
2 
2 

20 



I Squares of IJ inch matched flooring, laid com- 
plete, including nails 

Doors, 3x7 feet, 2 in. thick, in four panels, 
moulded on both sides with TJ inch moulded 
architraves, casings, frame ana threshold com- 
plete, including 3-inch butts and lock worth 
not less than 80 cts. ; hung and trimmed com- 
plete 

Windows and frames, sashes 6 ft. x 3 ft., 4 in., 
in four lights. Frames to be prepared tor 
weights, sashes to be double hung and fur- 
nished with proper window locks. Glass to 
be brand and well glazed 

Pairs of inside shutters or blinds, to open in 
two flaps on each side, moulded soffit, sills, 
etc., hung complete 

Double windows, etc 

Summer blinds, etc 

Yards of stucco cornice 

Yards of plastering, three coats, hard finish, 
including lathing and all materials 

Centre pieces 

Stucco brackets in hall 

Flights of stairs, including rails, nowels, balus- 
ters, brackets, and all complete 

Squares of slating, including all materials 



Price. 



cts. 



The foregoing description will be a guide for all other 
items. After making use of these forms, they should be care- 
fully laid aside for future reference. 



General Memoranda of Items for Estimates. 

Excavations, per cubic yard; ascertain the quantity of 
earth to be excavated for foundation walls, drains, fence 
posts, etc. 

Foundation Walls, per cubic foot, 87 ft. English, to the 
toise of masonry. Find the number of cubic feet in walls and 
footing courses, deducting all openings over 9 feet in width. 
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Ttle Drains, Calculate the number of lengths, bends and 
junctions required, add cost of laying and connecting, in- 
cluding covering in, etc. 

Galvanized Iron and Lead Pipes, State the length and 
diameters of all galvanized iron pipes necessary, and the 
weight of lead pipes per yard lineal, together with all traps, 
overflow pipes, and cocks necessary. 

Water Closets. If water closets are to be provided, statt 
how to be fitted up, and cost. 

Bath. State description of bath, if of galvanized iron or 
other metal, including fixing in frame and casing. 

Brick Walls per foot cube. 20 bricks (of 8 ins. X2}4) are 
generally allowed to a cubic foot. Find the number of cubic 
feet in the walls, division walls and chimneys, deduct all 
openings. Measure all chimneys as solid. 

Carpentry. Under this head commence with the heavy 
timbers, such as floonng joists, roofing, wall plates, lintels, 
bond tmiber, wood-bricks, insertions for cornices, projections 
for galleries, studding for partitions, furring for ceilings, skirt- 
ing, trimmers, etc. Framing for stables, fencing and posts. 

yoine) 's Work. This will include all floors, doors, windows, 
blinds, shutters, casings, base, and fittings of every descrip- 
tion in wood work, all the different sized doors and windows 
must be kept separate. 

Stove Pipe Rings. State number. 

Mantel Pieces and Grates. Number mantel pieces and 
grates, and state price, provide for hearth stones and fixings 
all complete. 

Closets. State quantity of shelving required, cloak nails, 
hooks, etc., omit not to calculate for plastering and skirt- 
ings. 

Pantry. Describe the fitting up of pantry whether with 
cupboards or open shelves and state if with sinks, and cost. 
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Kitchen, State how to be fitted up with shelves, pantry, 
closets, etc. 

Bell Jlanging, State number of bells, fixed complete. 

Grts J^pcs, State number of lights in each room, etc. 

Staircases, Describe the ditTerent stairs and their length, 
width and thickness; state the kind of balusters and their 
number, also newels, give die dimensions of hand rail. 

Koof, Describe the kind of roof, whether metal, and what 
kind. If slate, number of jmIcs of felt under it, gravel — do. 

Gutters and Conductors, State the width of gutters and 
how to be lined, and also length and direction of gutters. 

Outside Porches. Provide for all double doors, and con- 
struction of porches as described in specifications, as well as 
all steps leading thereto. 

fences. State the different kinds of fences and take a price 
at per lineal foot, including gates and everything necessary 
to complete them. 

Of course there will be many other items than these de- 
scribed in a specification, but sufticient has been stated to 
enable the builder to calculate as to the vahie ot the buiUHng 
he contemplates erecting, before giving in a tender for the 
work. 

If the building is to be all of timber, a balloon frame, the 
following hints as to material and labor will be found very 
useful. The cost of a building can closely be calculated, 
when the price of material and wages per day are known. 

Mark on the plan figures showing dimensions and measure- 
ments of every thing in the building on which you are to 
estimate. 

Get the linear measurement of all the sills, and from their 
size estimate the number of feet, board measure. Retain the 
linear measurement, as from that the labor amount is esti-. 
mated. The labor on sills is confined to three kinds, ist. 
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[.Framing without gains for joists or mortises, for studding as 
I building wlien the studding is sjiilced to tlie sills 
and the joists rest oji their top, ad. With mortises for stud- 
ding, gaius for joists, or studding without mortises. 3d. With 
both mortises and gains. 

Sills, 6 X 8, framed and placed in the building by the ist, 
i and 3d processes, will cost for labor about i, 4 and G cents 
!|ier lineal foot. Sills, izx 16, double above prices. 'I'he in- 
termediate sizes can be approximated from the above figures. 

Joists are ordinarily placed 16 inches from centre to centre, 
and when so placed the number of joists on a given floor can_ 
be found by taking J^ of the length of the building and 
adding one joist where they are placed on top of the sill, and 
deduct one where the end sills are used m ]:lace of joist. 
First floor joists usually are 2x8 to 2x14. Second floor 
3x8 to ax 12. Ceiling joists, where no floor rests diereon, 
are 3 X 6 to 2 X 8. 

Two men will frame and place in a wood building, not ex- 
ceeding three stories, 700 Uneal feet of joists, in size from 3x6 
to 2x14 stuflj in one day. 

In brick builihngs not exceeding three stories, including 
anchoring and leveling up, 500 feet. Fourth story work, 400, 
and fifth story 300 lineal feet. 

The cost per lineal foot can be had from the above figures. 

When joists are doubled under chimneys or partitions, the 
number of joists so used must be added Co the result above 
named. 

In balloon frames no braces are used. In timber frames 
they are made as follows ; 

1st. Cut off plain, spiked in. or " flat foot." 

2nd. With short tenons, and 3d, with long tenons and 
pinned. Braces vary in size from 4x4 to 6x6. The cost of 
labor will not vary on account of difference in sine. The first 
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pieces will cost i)4 cents, the second 3 cents, and the third 
4 cents per lineal foot, framed and placed in the building. 

The plates in a balloon frame are made of scantling of the 
saine size as the studding, and are worth to get out and spike 
to the frame i cent per lineal foot. 

In timber frames the labor on plates is: i, framing with- 
out braces or gains for rafters ; 2, framing with braces and no 
gains for rafters ; 3, framing with both braces and gains. An 
average price for labor on plates in sizes from 4x6 to 6x10 
would be: 1st process, 2 cents; 2d process, 4 cents; 3d pro- 
cess, 6 cents per lineal foot. From 8x12 to 12x16, respec- 
tively 3, 5 and 8 cents per lineal foot. This includes placing 
them in the building. Plates laid on walls are worth the same 
as plates spiked on the joists. 

Posts in balloon frames are merely double-studding. The 
cost of placing them in position is the same as for studding. 

Posts for timber frames are framed, first, with tenon top 
and bottom. Second, the same, with one set of braces with 
girt or beam mortises ; and third, the same, with two sets of 
girt or beam mortises. 

By the first process posts from 4x6 to 8xto would cost 
3^ cents. Second process, 5^, and the third process, 8j^ 
cents per lineal foot to frame and place in the building. 

Studding for balloon frames is usually placed 16 inches 
from centre to centre. They vary in size from 2 x 4 to 2 x 6. 
Occasionally odd sizes are used, as 2^ x 4, 2 x 5, or 3 x 4. In 
an ordinary size frame building two men will lay out and raise 
800 lineal feet of *2 x 4 studding per day, or 750 feet of 2x6. 
At $2 per day the first would cost 50 cents per hundred 
lineal feet. The latter 531/^ cents. The labor of spiking of 
joists and plates being considered under their respective 
heads ; the work on studding is simply confined to tenoning 
and studding on end, or spiking them to the sills. 



1 



I 



^ 



14 THE builder's GUIDE, 

A short rule for getting the number of pieces of c 
studding, including plates, and allowing for doublin 
comers, and for windows and doors, is simply had by allowing 
one piece of studding for every foot of outside nitasureinent. 

This rule for buildings having many angles, where studding 
must be doubled approximates very closely to the true result. 
In smaller buildings, without any angles, it will somewhat 
overrun. 

The exact number of pieces of studding on the oulsidc of 
a building may be found by taking three -fourths of the 
number of feet in the outside measurement of the building; 
add one stud for each corner and angle, and one for each 
door and window. I'o this add for plate and gable studding. 

Three-fourths of the number of lineal feet of all partitions 
will give the number of pieces required. Their length, of 
course, depends u|K}n the height of tlie rooms. 

The cost of labor is the same as for outside studding. 

It freciuently happens that the studding is not double for 
doors and windows, and occasionally the extra stud for the 
corners is omitted. 

Ribs for studding are usually made from i to ij^ inch 
stuff, and will cost to lay out and nail to the studding about 
three-fourths of a cent per lineal foot. The purpose for these 
is to sup|K>rt the upper joist. 

Three-fourths of the width of the building, less one, gives 
the number of pieces required for gable ; the average length 
of each piece is the distance from the plate to the ridge of the 
roof, or what is termed the rise of the rafter. 

Rafters are designated as main or principal rafters, hip, 
jack, and valley raftere, and plain rafters. 

The long rafters of a hip roof are called the main or prin- 
ni)al rafters. 

The shorter ones are called jack rafters. 
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A plain rafter is the ordinary rafter used in straight gable 

rook. 

The projection of a rafter is the distance it extends beyond 
the plate — or the length of the look-outs. 

The rise of a rafter is the height on a perpendicular line 
from the plate to the ridge of the roof. 

The gain of a rafter is the difference between the run and 
its length. 

The run of a rafter is the distance from the outer edge of 
the plate to a point immediately under the ridge of the roof, 
or one-half the width of the building. 

For a common rafter, to the square of the rise, add the square 
of the run. The square root of their sum is the length of the 
rafter from the outer edge of the plate to the ridge of the 
roof. 

The rise of a rafter is found by multiplying the number of 
inches rise required by the run by one-half the width of the 
building. 

The rise in ^ pitch is ^ the width of the building. In a 
yi pitch, ^ the width of the building. In a ^ pitch, ^ the 
width of the building, etc. 

A common rafter can also be found as follows : If the 
roof is J^ pitch, to the square of }( of the width of the build- 
ing add the square of j4 the width of the building. The 
square root of the sum will be the length of rafter required. 
If a roof is yi pitch square, ^ of the width of the build- 
ing. If )4 pitch square, )4 the width, etc., and then proceed 
with the balance of the rule. 

Required the length of rafters for a building 24 feet wide, 
gable roof, and }( pitch. 

One fourth of 24 equals 6 — j4 of 24 is 12. Squaring both 
gives 36 and 144, or 180 — the square root of which is 13*416 
feet, or length of rafter required. 
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Rule for estimating the length of rafters for lii]i roofs where 
they are of equal lengths: 

Get the length of the main rafter by using the rule for com- 
mon rafters. Then divide the length of the main rafter into 
one more space than the numlier of rafters rciiuircU. The 
length of the space is tlie length of the shortest jack rafter, 
and the length of each studding rafter is simply the space 
added to the lengtli of tlie preceding one. 

Example. — Main rafter 24 feet. No, of jack rafters re- 
quired, 7. Hence the number oi spaces would be 7 -|- (,or 8. 
Dividing 24 by 8 gives 3 ft. as the lengtli of the shortest 
rafter. The next would be 6 ft., then 9 ft., 12 ft., 15 ft., 
j8 ft., 21 ft.-, and then comes 24, or the main rafter 

Cimman rafters on shingle roof are placed from 16 to 24 
inches from centre to centre, according 10 the length and 
weight of roof required ; generally two feet is the distance. 

The number of rafters in a plain gable roof is found by di- 
viding the length of the building by the distance the raflent 
are apart from centre to centre, to which add one; the result 
is the number of piiirs of rafters. 

Cost 0/ framing mfters. — Two men in one day will frame 
and place in the building 600 lineal feet of 2x4 or 2x6 
rafters — roof, plain gable. 

In a hip roof, including framing for deck, if any, 250 feet is 
a fair day's work. 

At $2.10 per day the former would cost 66^ cents per 
lineal 100 feet, and the latter $1,60 per hundred lineal 
feet. 

The contract price for framing one and a half, two, and 
two and a half story houses, in many of the Western States, 
averages sixty-five cents per 100 lineal feet of aU the bill 
timber. 

In alt the framing labor thus considered, reference is had 
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to soft wood only. If hard wood is used a fair addition to 
the prices would be 30 per cent. 

If any of the work is circular segment or octagonal, an ad- 
dition must also be made varying from two to four times the 
prices herein charged. 

lookouts far Hip Roofs, — An average length would be 20 
mches. These are made of inch stuff and nailed to the 
rafters. They are worth, to get out, funiish material and 
place in position, 15 cents each. 

The siding to a building is either drop siding, lap siding, 
dressed bam boards, or rough bam boards. 

The number of feet of drop or lap siding is found by muld- 
plying the outside measurement of the building by the height 
of the posts, to which add for gables ; if roof is a gable roof, 
the product of the width of the building by the height from 
the plate to the ridge of the roof. This gives the number of 
surface feet, to which add one-fifth for lapping, and you have 
the number of feet board measure. 

Two men will put on 800 feet in one day of drop siding 
when the window-casings and corner-boards are placed over 
the siding. Where joints are made against casings and 
corner-boards, 400 to 500 feet is a day*s work. 

^^ bp siding 650 feet. This includes putting up staging. 
^^ ?2 per day the following is the prices per square : Drop 
sidmg by the first method, 50 cents; second method, 75 
^^"ts to $1. Lap siding, 62 cents. 

Two men will put on 2000 feeet of rough barn boards, or 
1500 feet of surfaced barn boards in one day, and will put on 
2000 feet of dressed battens, or 3000 of rough battens, 
■ttence the price would be: rough barn boards, 20 cents per 
^00 feet or one square ; surface barn boards, 26^ cents per 
100 feet or one square. Dressed battens, 20 cents per 100 
^®^ feet. Rough battens, 13 cents per loo lineal feet. 
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Jioo/s. The afoa of a plain gable roof is liad by multiply- 
pifig tim entire letigili of ihu rafiers by the length nf the btiild- 
Kbg) including the iirujection of the cornice. This gives one 
; doubliiig it gives the total square feet of roof. 

Hip Jiimf. Oct the entire outsiile measurement of the 

■ji^ildlng, induding the projections of the cornice. Multiply 

bis by the lengih of the principal rafter and (uVe one half; 

e result is the area of the roof. 

Hip JiiTo/wit/i Deek, To the outside measurement of the 
sck, arid the outside measurement of the building as above. 
Multiply this by the length of the principal ral\er, and take 
one halt for the area of the roof. 

Roof boards for plain galile roofe are worth 30 cents per 
square to put on the building, and lor hip roofs 45 cents |3er 
sijuarc. 

1 f roof boanls are matched stuff for tin or slate roof, charge 
70 cents ]>er sijuare for gable and $1 per square for hip 
roofs. 

SAingks. The average width of a shingle is 4 inches. 
Hence when shingles are laid 4 inches (o the weather, each 
shingle averages 16 square niches: and 900 arc required for 
U sfjuure of roofing. 

If 4j inches to one aiioiher, 800 wilt cover a square. 

" S " " 7^° 

" .si " " (>ZS " 

This is for (oiiiinon gable roofs. In hii. roofs, where the 
shinglcH arc cut more or less lo fit the roof, add 5 I'lt cejit. 
to above figures. 

A carpenter will carry up and lay on the roof from 1 500 to 
1000 shingles per day, or a to aj squares of plain gable roof- 
ing, so that an average price jjer square for simjily laying the 
thingletg would be 95 cents. Add 30 cents for laying the 
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rooi .^oards, and the labor account on a common shingle 
roof would be $1.25 per square. 

Tin Hoofs. A sheet of roofing-tin is 14 x 20 inches, and a 
box of tin contains 112 sheets. 

Allowing the usual amount for side ribs and top and bot- 
tom laps, a box of tm will cover 182 square feet, and is 
worth about $6 per box. i C. charcoal. 

Laying a box of tin will cost as follows : 

I box I C. charcoal tin, - - - - - $6 00 

10 lbs. solder, 15c., i 50 

Preparing tin for roof, i 50 

Laying tin, i 1-5 days at $2.25, - - - 2 70.. 



Total, $11 70 

This makes the actual cost of laying one square of tin 
$6.43. 

Valleys. Tin valleys for shingle roofs are generally 14 
inches, and for slate roofs 20 inches wide. An average price 
put on the roof including material, would be 9 cents per 
square foot. One man will lay i \ squares per day of valleys, 
in plain work ; when roof is steep or valleys cut up, i square 
is a day's work. 

Flashings. Tin flashings for chimneys and where one part 
of a building joins another are worth, put on, 10 cents per 
square foot. 

Gutters and Spouts. 

Gutters, 4-inch, are worth, put up, 10 cents per lin. foot. 

« r « « 12^ '^ '' 

Down spouts, 2-inch, are worth, put up, 8 cents per lin. foot. 

u ^ (( '^ 10 '^ '' 

4 *2^ 

n 5 a u 25 " " 
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Sla/f Hoofs. The prices per si;uare for slate roofe canj 
(itad of slaters In any of our towns and cities. 

They will vary from $7 to $10 or $ia per squa; 

Cornices. An ordinary plain cornice has three members, 
\ vis.: frieze, soffit, and facia. 

The frieze is the part nailed or fastened to the side of the 
wilding. 

The soffit is the part attached to the under side of the 
|^{irojection of rafter, or lookout. 

The facia is the part attached to the end of the rafters or 
tookout. 

Crown moulding is the moulding on the facia. 

Bed moulding is the moulding in the angle where the frieze 
and soffit join. 

In estimating the amount of material in a given cornice for 
a S'^uare roof, multiply the entire outside measurement of the 
building by the sum of the width of the soffit, frieie, and 
facia; the result is the number of feet, board measure. 

For gable roofs, to the lengths of the two sides of the build- 
ing add the end projections and length of end rafters and 
multiply as before. 

Table of labor account on cornice work. 

Number of feet two men will put on per day and price per 
foot: 



i for gable roofs and 



75 si 

60 6=^ 

48 Sj-i 

ucludescost of scaffold- 
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Hip Roofs. 

Frieze. Soffit Facia. No. Feet 

18-inch. 16-inch. 4-inch. 75 

22 *• 20 " 4A " 64 

28 " 24 " 5 " 62 

32 " 28 " 6} " 40 

34 " 32 " 6 " 32 

Cornice Mouhiings, 

Crown moulding, flat 2-inch. 800 feet per day, or 50c. per 100 feet. 

*« " Bpring4 "500 " 80 

« « «( 5 II 445 <i 90 

«* " •• 6 " 365 " $1.10 

" 7 " 300 •* 1.33 

" 8 '* 250 " 1.60 

The cost of cornice moulding is ordinarily \ a cent per 
lineal foot less than the number of inches in work — 2 inch 
moulding, i\ cents; 3-inch, 2 J cents, etc. 

Bed moulding, flat, i^-inch, 800 feet per day, or 50c. per 
100 feet. Bed moulding, flat, 2-inch, 750 feet per day, or 
54c. per 100 feet. Bed moulding, flat, 3-inch, 700 feet per 
day, or 58c. per 100 feet. Bed moulding, flat, 4-inch, 500 
feet per day, or 80c. per 100 feet. 

Cornice Brackets, Price per bracket, soft wood, all well 
worked— cost to put on building: 



Perpendicular. 


Horizontal. 


Thickness. 


Cost Plain 


Moulded. 


Plain. 


Moulded. 


Size, 16-inch. 


12-inch. 


2i-inch. 


25c. 


32c. 


8c. 


12c. 


«* 20 ** 


16 " 


3 - 


50 


60 


10 


15 


<< 24 " 


20 " 


4 " 


70 


85 


14 


20 


«* 28 " 


24 " 


5 " 


90 


$1.06 


16 


25 


« 30 •* 


28 " 


6 " 


$1.25 


1.45 


20 


30 



Plain panel moulding, two men will put on 300 ft. per day. 
Foot moulding, " " 400 " 

FLOORS. _ ^^^^ ' 

per square. 

Soft Wood, 6 in. wide, without bridging, per joist, 800 sq. feet, 50c. 
«* 6 *• with 

" 4 " without '• 

** 4 •* with 

•« 3} •• without " 

« 3l " with " ** 



650 


*' 6U 


600 


" 661 


500 


" 80 


400 


" $1.00 


300 


" 1.33J 
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Two men will dress six stjuares of flooring after laying per 
I'dsy, or at a cost ofSBfi cents |ier sijuare. 

If flooring is of hard wood, estimate per day two-tiiirds of 
plxivc. 

The number of feet, board measure, in a given flooris had 

B)y multiplying its lengtli by its width and adding one-fifth for 

lapping. For flooring not matched omit die lapping. Two 

will lay 1333 feet of plank flooring per day, or 30 cents 

I per square, or will lay 2000 feet of common rough flooring, 

one inch stuff, or 20 cents per square. 

Outside ceiling for wood buildings, average width, includ- 
ing beading and scaffolding, is worth, to put up, 80 cents per 
I square. An average day's work for two men is five squares, 
[ Two men wilt dress, after laying the ceiling, fi\'e squares per 
day, or 80 cents per square. Ceiling over head is generally 
of wider slufl" than outside ceiling; as there is no beading, 
and the workmanship is not so particular, two men will put 
up the same amount as of outside ceiling, including putting 
up and taking down scaffolding, or five squares at 80 cents 
per square. 

Wainseea/iiig. Wainscoating aj to 3 feet high, beaded, 
with ordinary capping, including dressing after putting up, is 
worth $2 per square. I'wo squares is a day's work for two 

The same, 3 ft. to 4 ft. high, is worth, to put up, $1.33?^ 
per square. 

The same, with shoe and heavy caps, is worth $z.i6 per 
square, The capping to wainscoating is ordinary moulding 
from i\ in. by J^ to 2 in. by ij^ in. 

Panel wainscoating, mill worked, ready to put up, including 
capping, shoe or base, is worth, for labor, $2 per square. 

Hand-worked p.inel wainscoating is of so various a kind 
that definite prices of labor cannot be given without specifica- 
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tions. In a general way, the price per square for getting out 
and putting up will vary from $2 to $16 per square. 

The above prices are for soft wood. For hard wood add 
50 per cent. 

Base-board. Plain base, 6 to 10 inches wide, put up before 
plastering, is worth i cent per lineal foot for labor. Two 
hundred feet is a good day's work for a man with mill-dressed 
lumber. 

The same, put on after plastering, including putting on 
grounds, is worth i\ cents per lineal foot. 

I*lain base, after plastering, with moulding, leveling, or 
capping by hand — mill-dressed stuff — is worth 2 cents per 
Imeal foot to get out and place in the building. 

Stairs. The wall string is the board with which the ends 
of the steps are fixed next to the wall. 

The face-string is the board that carnes the outer end of 
the steps and risers. 

The tread is the horizontal board of the step. 

The riser is the upright board of the step. 

The 7ie'ivell post is the upright post at the lower step to re- 
ceive the hand-rail. 

T^^^ liand-rail is the rail supported by balusters. Balusters 
are small columns or pillars to support the rail. 

The number of risers is found by dividing the distance 
fi'om floor to floor by the height of the rise. 

T"6 height of each rise is found by dividing the distance 
from floor to floor by the height of the rise. 

^^^ number of treads is one less than the number of risers. 

'^^e width of each tread is found by dividing the risers by 
Uie number of treads and adding the projection. 

^Jsers vary in height from 4 to 8 inches. Treads run 
fro"i 8 to 14 inches. 

^t will be impracticable to give detail prices for all variety 
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of stair-work on account of the diversity of designs. 

araply give a few as an illustration. The labor on rough, 

open stairs, for cellars or stables, when no risers are used, is 

* worth laj cents per tread. Straight stairs between partitions, 

2 feet 6 inches to 3 feet 6 inches long, with 6 inch to 9 inch 

[ tread, and 7 inch to 8 inch risers, are worth 25 cents per 

I riser. 

Winding stairs, same dimensions, 40 cents per riser. Open 
straight stairs, users 6J to 8 inches, tre.ids 6 to 1 1 inches, 
n wall string, mitred to face string ; moulded nosing, 
including putting up turned balusters, and plain round or 
oval rail, with 6 inch to 8 inch turned newell post, are worth 
for labor 90 cents to $1 per riser. 

The same stairs, winding, charge $z per riser for the wind- 
ing steps, and $1 for straight steps. Putting on brackets out- 
side of stringer is worth from 3 to 8 cents per bracket 

The following is a list of the approsimate prices of stair 

Neivell Bists. A turned newell post of cherry or black 
walnut, s inches in diameter, with cap, is worth $2.50; 6 
inches, $3; and 8 inches, $3.50. 

Octagon newell posts, walnut, oak, or cherry, with orna- 
mental cap, 8 inches, $6; 9 inches, $6.50; and 12 inches, 
$8.50. 

* Newell posts veneered with fancy woods, with carving on 
plinth and cap, and moulded sunk panels, will vary from $15 
to $50 each. 

Balusters. Turned balusters, walnut or cherry, from a feet 
4 inches to 3 feet, are worth, i \ inches, 7 cents ; 2 inches, 1 2 
cents; and i\ inches, 16 cents each. Oak and ash twenty 
per cent. less. 

Fluted or octagon balusters, walnut or cherry, 2 inches, 16 
cents; aj| inches, ao ccDts; 3^ inches, 35 cents eadi, 
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Fancy balusters for high-priced stairs may run from 30 to 50 
cents each. 

Mails, Walnut or cherry. 3J inches, 12J cents; 4 inch, 15 

cents; 4| inch, 16 cents; and 5 inch, 18 cents per lineal foot. 

Rsused back rails, walnut or cherry, 4 inch, 22 cents ; 5 inch, 

27 cents; 5 J inch, 32 cents; and 6 inch, 34 cents per lineal 

foot Fancy raised back rails from 6 to 7 inches will vary 

from 40 to 60 cents per foot. 

Doors. The price of doors may be had from any dealer's 
catalogue. The labor account is as follows : A fair day's 
work for one man is setting 5 door frames a day, and putting 
on ordinary casing. He will also hang and finish 5 doors per 
day, or 80 cents a door complete. The above is for 6 feet 
to 7 feet 6 inch doors, and i ^ inch thick. From 7 feet 6 
inch to 9 feet doors and i ^ inch thick — a day's work of set- 
ting and casing 3 frames per day, or hanging and finishing 3 
doors per day — $1.33^ per door complete. 

Moulding Door Casings, ¥ox 6 feet to 7 feet 6 inch doors, 
and 3 inch mouldings — one man will mould 6 door casings, 
^^'0 sides per day, or 33^ cents per door; with 4j^ inch 
mouldings, 5 doors per day, or 40 cents per door. Mould- 
>^gs with two members about one- half above number, 7 feet 
^ inches to 9 feet doors, single moulding two sides, 5 open- 
'"gs per day. The same, with double members to moulding, 
2/^ openings per day. 

iJoor frames when had from factory are cased both sides 
^or inside doors and one side for outside doors. 

Gliding Doors. The frames for a pair of sliding doors with 
rouble joint, including casings each side, are worth from 
*^-5o to $3 per frame. 

^hesame, with segment top, will vary from $5 to $7.50; 
setting either one of the above frames, putting down the 
^^^ck, and lining the pocket is worth from $2.50 to $3 for 
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plabor. Setting, hanging, and trimming a pair of sliding doors 
I will take a man about ij^ days, or $2.50 per door, 

Fi>/iiing Doors. The frame for a jjair of folding doors with 
opening 5 feet by 8 feet 6 inches, with single joints, including 
casing each side, is worth from $2.25 '" $3 pc opening. 
Segment top, same size opening, $5 to $7. Setting the 
frame for a pair of folding doors will take a man three-quar- 
ters of a day, or $1.50 per frame. 

Fitting, hanging, and trimming a pair of folding doors will 
take one man a day and a quarter, or $2,50 per door. 

Moulding, sliding and folding door casings, square top 
opening 5 feet by 8 feet 6 inches on both sides, single mem- 
i)er; a day's work is 4 openings per day, or 50 cents per 
door. If moulding is double member, two ojienings per day, 
or $1 per door. Segment top with same size of swing, the 
moulding will cost $1 ])er opening. Over the face of a 
square top, one man will put on the moulding with a single 
member in one-half a day, or $ i per ojiening. Double mem- 
jfaer one day, or $a per opening. 

Setting door frames in brick buildings will cost the same as 
ibr frame i)uildings. 

Common Door Frames. Outside frames, with casings on 
one side for doors, from 2 feet 6 inchesx6 feel 6 inches to 2 
feet 8 inches X 6 feet 8 inches, are worth from $1.75 to (12,50 
each. The same for inside doors, with casing on both sides, 
■are worth from I2 to $2.75. 

Doiff Trimmings. Butts 3x3 inches, for cheap trimmings, 
worth 61^ cents per pair, and a common mortise or rim 

:k, with brown knob, 24 cents each; 3 x 3^ butts, 7 cents, 
and i)4 x i)4, I o cents each ; 4x4, 13 cents. A good mor- 
tise lock, with brown or white knobs, brass key, face, and bolt, 
is worth 45 cents. Oulside door locks vary from 38 cents to 
f 1 a pair; average price would be 50 cents. 
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Sliding door locks 4x5, brass key and face, $1 each. Iron 
track for door 3 cents per foot, brass track, 1 6 cents. A very 
good rabbited lock, without night works, $1.15; with night 
works, $2 to $3.50 each. 

Screws for putting on above trimmings, 1 5 cents a gross. 
The labor account for trimming doors will be found under 
the head of doors. 

Windows. The price of the sash, including glass and 
glazing for all sizes of windows, may be had from the dealers' 
catalogues. Window frames, factory made, simply have out- 
side casings and jambs. One man will cut the openings and 
set five frames per day, of an average size, say 2 ft. 6 in. by 
6 ft., in a frame building, and can set the same number in a 
brick building, or 40 cents per opening. 

As the brick-work goes up the carpenter must plumb up 
the fi-ames occasionally, so that a fair estimate would be both 
alike. 

■in larger openings, setting from two to four frames per day 
^^ul(l be fair work, or from 50c. to $1 per window, 
/-^ne man will case 1 2 windows per day of windows 2 ft. 
"^» by 6 ft., or one cent per lineal foot of the casing. 
■'Moulding window casings, same price per foot as door 

f*or wood buildings, plain rail sash, 8 or 1 2 lights, with out- 
^^ casings, an average price would be as follows ; 

^xio, $1; 10x12, $1.35; 10x14, $1.65; 10x16, $2. 

With check-rail sash outside, casings : 8 x 10, $1.65 ; 10x12, 
^^•80; 10x14, $2; 10x16, $2.20; 10x18, $2.40. 

t^lain windows frames for brick buildings: 8x10, $2; 
^^xi2, $2.10; 10x14, $2-35; 10x16, $2.05; 12 X 

^ox window frames: 8x10, $2.65; 10x12, $2.80; 
^^^H, $3; 10x16, $3.25; 12x24, $4. 
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^^Hi The same frames, with segment outside and square inside, 

^^^ are worth 40 cents more. 

^^^k Jhnfrys aiid Cluicls. In ordinary work of this kind one 

^^^1 man will get out and put up 50 to 75 lineal feet of shelving 

^^^1 iz inches wide per day, or will make and put up five 

^^^B drawers 15 in. wide by 18 in. deep, including racks and 

^^H fitting. 

^^^1 If the drawers are dovetailed, four is a day's work. Scripts 

^^^1 and hooks. One man con put 50 to 80 lineal feet of strips, 

^^^P and put on closet hooks, about 12 inches apart, in one 

^V day. 

^^^ Jhnhes. These differ so widely in design tliat prices ]jer 

foot linear cannot be given without specifications, as they will 

vary from $1 a foot upwards. In an ordinary porch figure 
^^H the sills and joists as in framing ; also roof, labor, ceiling, and 
^^^h cornice the same as in other parts of the building, and charge 
^^H for whatever extra work tlie design may call for. 
^^^1 Bliitds. I'hese are made and sold- by the foot, measuring 
^^^1 height of the window on one side only; 50 to 60 cents per 
^^H lineal foot, including trimming and hanging, is a fair price. 
^^B Inside blinds, O. G. panel or rolling slats, ordinary width, are 

worth $r per foot, complete in the building. If inside blinds 

are of hard wood, they are wortli from one and a half to 
^^^ double the price of pine. 

^^L Plasttring. The number of yards is simply the area of all 
^^H the walls and ceilings. 
^^H One hundred yards of plastering will require 1400 laths, 

4>^ bushels oflime, 18 bushels of sand, 9 pounds ofhair, and 

5 pounds of nails for two-coat work. 
Three men and one helper wilt ])iit on 450 yaids, in a day's 

work, of two coat work, and will put on a hard finish for 300 

Retail cost of three-coat work for 100 yards of plastering; 
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Seven bushels of lime at 30 cents $2 10 

Four-ftftlis of a load of sand at $1.25 1 00 

Nine ponnds of hair at 65.cents 3 15 

J^^^.Potinds of nails at 4^ cents 22 

Lathin^^ 100 yards at 2 J cents 2 25 

Fla8te,.ijjg 2 coats, 1 man § of a day 2 00 

Helper, 1.5 of a day 33 

™[5 finished, 1 day's work 3 00 

Maying mortar and scaffolding 1 50 

Total cost $16 00 

^^» sixteen cents per yard. 

Pdtntifig^ Painting is done by the yard, and at the present 
prices of igad and oil, house painting in plain colors will cost 
on an average : 

For Qijg Q,Q2X^ y cents per yard ; two coats, 14 cents per 
yard ; three coats, 2 1 cents per yard. 

^^^ coat, or priming, will take for 100 yards of painting 
20 pounds of lead and 4 gallons of oil. Two-coat work, 40 
pounds Qf \^2A and 4 gallons of oil. Three-coat, the same 
quantity as two coats; . so that a fair estimate for 100 yards 
of tnree-coat work would be 100 pounds of lead and 16 
gallons of oil. 

"^ day's work on outside of a building is 100 yards of first 
coatj'jxnd go yards of either second or third coat. An ordin- 
^ door, including casings, will on both sides make 8 yards 
to 10 yards of painting, or say, 5 yards to a door without the 
casings. An ordinary window ly^ to 3 yards. Fifty yards 
^l common graining is a day's work for a graincr and one 
n^an to rub in. 

In measuring up outside work, use the rule for plain sur- 
laces. In common painting run your tape-line over all the 
mouldings in and out, and this, with the width of the cornice 
"^^tiplied by its length, will give the area. It is customary 
to add from one-third to one-half for the bracket painting. 
1*1 painting blinds of ordinary size 1 2 is a fair day's work for 
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one coat, and 9 pounds of lead and i gallon ot oil will paint 
them, In measuring up inside base, it is customary lo reckon 
9 inches in width and upwards to 1 foot as 12 inches. 

JVai/s One thousand feet of inch stuff will require 10 

1 1 f p y nails, I square of siding or ceiling, aj^ 

1 d 8 pe y d the same for a square of roof boards or 

1 I g 1 shingles will take 6 pounds of shingle 

I 

B I / 9/ li irk. A day's work in excavating and 

fill g t t heelbarrow is nor 12 cubic yards of 

th 7 to S yards o( clay or coarse gravel, or 

t 4 t p jard. In limestone or sandstone a day's 

work m quarryuig will range from one-half to one cord of 

Stime Work. A perch is ifij feet long, i| feet wide, and 
I foot high,, and contains a4j^ cubic feet. In estimates 25 
cubic feet is figured as a perch. 

A perch in the wall contains about 22 cubic feet of stone 
and 3 cubic feet of mortar. 

The waste ordinarily allowed in layiny slonc walls from the 
rock measurement is one-fifth. 

A cubic yard of rubble nnisonary laid in die wall cunlains 
I 1-5 cubic yards of undressed stone and one-fourth of a 
cubic yard of mortar. 

Four perches or 100 cubic feet of wall will contain ordin- 
arily 1 cord of stone or 128 cubic feet, 1 barrel of lime, or say 
2j^ bushels, and j barrels of sand. 

A day's work for a mason's helper is moving 4 to 5 j.erches 
of stone, and mix and carry to the mason sufficient mortar to 
lay them, 

A man will lay in one day from 4 lo 5 perches of rubble 
masonry in sandstone, or 3 perches in limestone. In many 
locations sandstone is delivered for $t per perch, and the 
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labor for laying in ordinary walls, including lime and sand, 
fronj 75 cents to $i per perch. 

Stone Ashlers, These are ordirtarily 3 feet to 5 feet long, 
I foot high, and 4 to 6 inches thick. 

The price of the rough stone will vary according to locality. 

The labor on ashlers, including setting, is per square foot as 

follows : 

Fine posts, hammerwork, limestone, 28 cts. ; sandstone, 21 cts. 
Medium " ♦• 22 •• •* 17 •' 

Kough " •• 15 •* " 12A *• 

Freestone ashlers, sawed, are furnished at the mills for 20 
to 30 cents per square foot, and caps and sills for ordinary 
windows and doors from $1.15 to $1.50 each. 

Brick-work, The labor and material of brick-work are 
estimated by the 1000 brick. In measuring up brick walls 
it is not customary to deduct for openings. To ascertain the 
number of bricks in a wall : First obtain the number of super- 
ficial feet, and multiply this by seven for a 4-inch wall — by 
14 for an 8-inch wall — 21 for a 12-inch wall — and 28 for a 
16-inch wall. If thicker than 16 inches, for each additional 
4 inches in thickness add 7 bricks per square foot. 

One thousand five hundred brick is an average day's work 
for outside and inside walls, and we take three-quarters of a 
barrel of lime and 9 bushels of sand to make the mortar. 
The number of brick a mason will lay in a day on a plain 
wall depends largely upon its thickness. On 8-inch work 
1200 to, 1400; on 1 2 -inch work, 1500 to 2000, and on 
16-inch work, 2000 to 2500; veneered work or single-back 
walls attached to wood-work is much slower, frooni 400 to 
600 brick is regarded a day*s work ; this includes tying the 
brick with nails to the framework, or sheathing. 

The following is given as an illustration of the cost of fur- 
nishing and laying 1500 brick, or one day's work. 
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tnoo briuk nt *Opor U $0 

Sbnrrol of limo nt f I " 

IjUHholH df moil at D aenti _ 

I dny'H work for niMon S OM 

1 duy'H work fur helper. ' " 

Total iiiJ4t»a 

Oi (8.0(1 pet M. ■ 

CAimmys. Common flues ttn<l nrdiiiary chimneys arc 
'orili from 40 to 75 cents |}cr running foot, including labor 
'■nd material. In large chimneys with fire-places, get Ihe 
nuinbur of brick, charge (or lim;: and sand the same as in 
brick waits, and estimate the labor at double tfie jiricc of 
plain Willis of same thickness. 

HiimMii];. In [ilumbing for bath-rooms and closet* 
I ^-inch iiipc is used for water, J^-inch for supiily, and 4-inch 
iron pijies for soii-giiiic. An average jirice would be for ma- 
terial and iiiittiiig in Uie building; i^-inch jiipe, lead 
iiVs <cnl3 per foot; J^a-inch piiie, lead, 28 cents ])er fool, 
and soil-pipe 30 cents per fool. 

Balb-tiibs will vary in price from $10 lo %\$\ double 
bath-cocks, $ o to $ 1.50; single, $1.5^ to $2.75; wash- 
bowl cocks, from $1.75 to $3.50- 

A fair price for a comiee wash-bowl, marble, with stop- 
cocks and enclosed with casings, including connections 
with pipes, will vary from $9 to $15 ; water-closet basins and 
connections, $4 to if 6. 

It must be underslouil tliat the foregoing prices are only 
approximately correct. 



I 



_L 



AND estimator's PRICE BOOK. 



33 



SCHEDULE OF BUILDERS' PRICES. 

The prices given in this schedule are as nearly as possible 
correct at the time of compilation ; but as prices are contin- 
ually fluctuating they are not to be relied upon as absolutely 
correct. One column is left blank, so that correct prices can 
be inserted in pencil and changed to suit fluctuation at any 
time. By the above arrangement the prices can be made 
correct for any locality at any time. 

The prices given include Builder's Profit. 



EXCAYATORH WORK. 




Including all necessary plank and tools required 
for carrying on the work, shoring, etc., bracing 
'^here reqaired, and keeping the excavation 
clear of all surface water caused by rain until 
^^ earth, etc., has been removed to the depth 
required. 

^^^^VMjfar hasemerUs and large areas, and throw- 
^^oui to a height of five feet, and filling inio bar- 

^ *^W)s, carts^ or other vefiides. 

^^etable earth per cubic yard 

^^ (sand and clay mixed) 

^t mixed with 'gravel. '. . '. 

^O'k requirinc blasting 

^ ina slush state 

^^^"f^ving 30 yards toith wheelbarrows or carts, df>- 

Posifjjij^ and returning. 

^»t earth or loam per cubic yard, extra 

y^Vi gravel or mud per cubic >arcl 

"^^ing eartht etc., from carts or harrows, without 

'Arowiru/. 



<( 



«t 



(« 
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Soft 
Clay 



earth per cubic yard 



-»jy or gravel... 

t,'*?**? Qt backs of waUs and ramming. 

^ft earth 

l^yor juravel 



<< 



( ( 



«( 



< ( 



0.12 
0.17 
0.23 
0.30 
1.10 
1.35 



0.07 
0.09 



0.04 
0.05 

0.12 

0.18 



Correct 
l*nce. 
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KXCAVATORS* WORK {CoHttHtud). 



Leveling and irimmming slopes^ etc. 

Soft earth per cubic yard 

Clay or gravel *• *♦ 

Hamming loose e-irih. 

Soft eaith in layers •• " 

Clay, gravel, etc ♦* *♦ 

Cloy p^iddle. 

Tempering and spreading 9 in. thick " " 

It (< it 10 (( (« (< 

Removing a distance of 225 yards lineal^ a)ul relum- 
ing after depositingtfie lucul. 

Soft earth per cubic yard 

Clay, sand, or gravel •• '♦• 

For each additional 225 yards, add 



MASONS WORK. 
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Rabble masonry in foundations. 

Built dry in courses to foundations etc., cubic fool 
with mortar to *♦ 

•• •* above " 

when beds are horizontal 

All work should be measured by the foot cube, 
and the price regulated according to the thick- 
ness of the wall. 

Superior rubble. 

Built with large-sized stone, with beds horizontal 
and joints vertical, or oblique, fitting close, 
without spawls in face, rough finished, and 
fair and neatly pointed per cubic fool 

Add to the above, if executed to rough arches, 
as to tanks, vaults, tunnels, etc., with radiating 
joints, finished fair per cubic foot 

Superior face work to be measured and paid for 
extra. 

Face work to rubble masonary^per super, foot. 

Bough hammer dressed, punched, or pricked 
face, straight, or curved above 10 feet radius. 

Clear, do. do. neatly hammer dressed, 
punched or pricked 



Correct 
Price. 
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masons' work {Continued). 




Bongh rock face work with pitched joints, straight 
or curved, above 10 ft. radias 

Add to any of the above items for waste of stone, 
for oblique or battered face, or curved work 
under 10 ft. radius 

Sinking reveals for window or door frames, or 
Himilar work, actual sinking only 2 or 3 inches 
deep 

Repairs, cubic foot, including all materials required 
and removing all rubbish arising front tfie work. 

Taking down old rubble masonry, cleaning the 
stone and rebuilding, under 40 cubic feet, in 
any quantity 

Taking up old rubble masonry in foundations, 
culverts, etc. Gleaning, moving, and piling 
the stone not exceeding 30 yards distant, and 
removing rubbish 

Taking down rubble masonry of any kind \u 
sxperbtructure — i.e., not exceeding 30 yards 
distant 

Kebnilding masonry in superstructure, furnish- 
ing labor and mortar only 

Cutting openings in walls of rubble masonry oi 
any kind for doors, windows, ventilators, etc., 
where the quantity does not exceed 50 cubic- 
feet •. 

Making good to jambs, sills, and arches of open- 
ings of any kind with old stone, labor and 
mortar 

A. Wilder work, per cubic foot. 

Ashler faced work, straight or curved, above 10 
feet radius to rubble or brick walling, in level 
courses from 10 to 16 inches high, G inches on 
beds, vertical joints and beds roughly punched 
or pricked, bedded flush, and joints neatly 
pointed and cleaned down 

Add to above if beds and joints are to be neatly 
punched or axed three inches back from face . . 

Add for curved work under 10 feet radius, labor 
only 

Add, if executed in chimney shafts, vaults, and 
similar work, with radiating joints 

Stone from qwtrry, carted a distance of 3 mUes. 

Common rubble per 1000 lbs. 

Selected bed stones 



Correct 
Price. 



0.45 
0.15 
0.45 



0.20 

0.01) 

0.0(5 
0.10 

0.05 
0.12 



0.G5 
O.OG 
0.12 
0.12 

0.55 

0.80 



^^H^ THi^ ^^H 


^^^H 


Appm>i. 










^^H 


Price. 


nee. 


^^V. Saitable for plain ashler, not over G iaclies thick, 
^^^^B per oubic foot 






0.30 




^^^B dn. do. 12 inchua thick, per cnbiu foot 


0.48 




^^^^L Above these sizes, from 


1,00 
2.25 




^^^V to 




^^^^ThtfoUmrinij are for prises (f labor only, far straight 




^^^B or KUrotd iwrk oixr 10 ftti radius, including stUing 






^^^m and deaniiuj domn, per fool iiaptijicial. 






^^^^F [ limestone 


0.22 






0.27 






0.55 






0,35 






0.35 






0.fi2 




^^H ( limextone 


0.62 






0.,TO 




^M 1 granite 
^^^ KonBh or ronk pitched fnce-work I Rniefitone 


l.M 




0.25 




* and horiKontnl joints 1 sandstone 


0.25 




Bongh or rock pitched face-work, J limestune 


0,22 




drafted on face aandstone 


0.12 




1 limeBtone 


0.12 






0.10 




■ C^i'.n. 






0.18 




^^^P Fine pnnchad or pricked face sandstone 


(1.12 




^H Kninito 


(1.44 , 










Plainly ohiseleil, or Niugk' aised face, aandstone 


0.30 




granite 
j limestone 


0.05 
0.42 




Finely i^liiseled. or donhle-aieil face. J sanilstone 


0.38 . 




(granite 


0.80 




Note— (.». When ibe work in a ipedBcario.i differs in de 






HsiplSon In Ihe work described in any of the above iEcmi,. llie 






'I'he aihler Ciciiii deiaibed » the ordinary pkiin racini. 










(..) In meaiunngaahler (aong ihe ave.age widih of ihe beds 
of the stretches n only la be lalcen for aibler, and the ejcea 
paid for un>b)>le bacicutg. In oihlerfHine, if required to be 
Kked b, brickwork, Ihe'back joint, of heSer> ™ J ^...evier. 


















me to bs roughly punched fur luid iquBie, and id be paid for ai 






(J). Arehe» or linteli over npeninE-i in a..hler fadng. In be 






paid for „ Hone in block, addhg the work Ihereon. The re 






lunu of iambi and reveali u openingn, wbere no apeciflc dreii- 






K 
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MASONS* WORK {Continued). 



Workmanship in cutting {per foot lineal) in either 

limestone or sandstone. 
Beading, single quirk up to 4 inches j straight 

girth I circular 

Chamfering or weathering, from 2 in. j straight 

up to 3 inches j circular 

Chiseled drafted margins, from J inch j straight 

to 1 inch wide j circular 

Fluting or reeding, not exceeding 3 j straight 

inches wide j circular 

Grooving, covering fluting or reeding j straight 

less than 3 inches girth ) circular 

Mouldings less than 4 inches girth 

Nosings 3 inches or less girth 

Throating, angular, semicircular or arris cut 

Snnk rebate, not exceeding 3 inches j straight 

girth / circular 

r straight 
l^unded comers or angles in stone, | or 

not exceeding 3 inches thick, G { sq. edge 

inches radius and under | circ'r or 

[ rounded 

Note. — ^The prices to the above items include all returned 
angles, stoppings, and all mitres, internal or external, etc., 
whenever they occur. 

Leliing in with lead, fixing, etc., each indudiiuj all 

materials. 
Listting in balusters or other work, ( with 

holes 1 inch or less in diameter, } molten lead 

and from 2 to 3 inches in depth ( with cement 
Lietting in as above described, I ^ ^. ^ ■, 

base! of columns, standards, J "'^^^^^ ^^^^^ 

etc., 2 to 4 inches diam. and 4 I . 

inches deep [ ^«»^^^* 

lietting in as last described, holes J molten lead 

from 4 to 6 inches in diameter. . | cement 
Letting in as before described, j molten lead 

holes from 6 to 9 inches in diam. | cement 
Same, holes from 9 to 12 inches in J molten lead 

diameter 1 cement 

Lietting in clamps of any kind from j with lead 

1 to IJ inches section, per lin. in. | cement 
Lietting in door scrapers, lamp ( with lead 

irons, locks, latches, staples, or J 

similar work, each ( cement 




0.12 
0.18 
0.20 
0.32 
0.18 
0.22 
0.22 
0.28 
0.22 
0.28 
0.28 
0.22 
0.17 
0.22 
0.28 



0.38 



0.55 



0.12 

04 

0.55 

007 

0.70 
0.12 

0.80 

o.u 

0.95 
0.15 
0.00 
0.03 
0.25 

0.10 



Correct 
Price. 



\ 



r3S T}iE huilder's guidg, 
Sinking niortiHes or hoaHiDgs to receive ends oi 
(loor pontH, or sockets, or similar work, per 
lin. inch 
Boeing mil pipe, or bolt liolea vp to 1 j in 
diam., and G iDabei deep, labor only 

Letters or flgnres nently and deeply cat, pel 

^^^_ Door sills rtiul shps, squarr, of limenliiiie nr : 
^^^^L atone lutt auvnlmij &Ji. in lenglJ\, jierfoot lineul. 
^^^H Litlior and nuilrrliiis. 

^^^H RoDgli punehed top of sill, front and bnok jaintx 
^^^r Rqaiired, 3 inches in depUi, bed and rongli ends 
^^^^ BourIi panched trend nud riser, bed lUiA bacli 
I joints squared, 13 incbeK, baek nnd ends rough 

I Hough pnnobed all ronnd, inulnding tbe ends. . . 

Plain cliiseled tread ajid riser, joints, etc., an 

above cleanly pnncliBd 

I^iu chiseled trend and ris^ and end, the bi 

and baolc riser cleanly punched 

I WIihJoid sUls, not exceeding G/eet in len^li, per tin. 

foot. Labor and maleritUa. 
Neatly and finely pnncbed, snnk, weatb- I 1 
ered, throated and back rebated, and / ] 

finished complete j 5 

I'iain chiseled, tooled or nitigle-asted, na J .„ - 

'''"''« |ao: 

Nttntly diiaeled. tooled, or doable axed, j ,g' 

do. do. as sbove ( 20 i 

fihamiatians for pnvini), rfn., ]>er superJlviiiJ yard. 

Forming foundations for paving or fur roads, 

with Htonsi clippings, conrse gravel, or other 

snitable materiBl, including wpreadiug rind level- 

g aaiface t^ the overage depth of ii inehi 



do. 
do. 



do. 
do. 



fiincr^e foumtalUms. 

Concrete foundations for any purpose, fiUt 
nhot in, raked, bevelled, and rammed, in Is 
not exceeding 12 inches in depth, per cub. 

As above, and not exceeding 'J inches in di 

per yard snperflcial 

''" do. (i inoheB deei), per yard si 
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masons' work (Conimued). 



Flag pavements or keatihs. 

Of the best quality, not exceeding twenty-five feet 

superficial in one flag* per vd. super. 

Kongh, self.faced or scrab- j |i ^"g *H'."^ °' '>!!'''" 
bled, and roughly sq'red. j 4 j^ 41 " 

Smooth, self-faced, or scrab- j Pi°3i"''^ °'" ""''*' 
bled, and roughly faced . j ^ . ^f ^^ ,. 

Neatly punched face and ( li^'^g,*^.^^^ ^'^ "!!*^^^ 
«^1^«^^ Uto4 •' 

Ph.in chiseled, tooled, or j ^i^^- thick or under 
single axed, squared ( 4 to 4! •♦ 



SUNDBIES. 

Stone as sM in New York at cargo rates, at this date, 

1882. 
Amherst freestone, in rough, No. 1 . .per cnb. foot 
M «( <( No. 2.. 

No. 1, light drab 

Berlin freestone, in rough 

Berea freestone, in rough 

Brown stone, Portland, Ot 

Brown stone, Belleville, N. J 

Granite, roush 

Canaan marble 

Carlisle, (Corsehill) Scotch per f«)ot. 

Dorchester, N. B., stone, rough •• 

Bay of Fundy, Wood Point, brown 

Mary's " •' 

olive 

Native stone. 

Common building stone per load 

Base stone, 2^ feet in length per lin. fool 

3 



<< 



<( 



(« 



(( 



(< 



<( 






It 



(I 



Approxi- 
mate 
Price. 



1.80 
2.40 
2.JM) 
2.10 

2.m 

3.10 
3.05 
3.30 

4.:jo 

3.('>0 
4.10 



1.00 
0.1)5 
O.J)5 
1.00 
1.00 
1.35 
1.35 
1.25 
1.50 
l.(K) 
l.(M) 
1.00 
1.00 
].(N) 

3.00 
0.50 
0.00 
O.HO 
1.00 
1.25 
1.50 
3.00 



Correct 
Price. 



*NoTE. — Add to the above, if rubbed fair and smooth to order, according to the hanl- 
ness of the stone and work to be done. The Hags to be of a uniform thickness, bedded 
flush, and solid throughout the whole area ; the joints set close, flushed (with cement or 
mortar) from bottom to top and neatly pointed, and the top surface properly dressed of!. 



¥ 



THE BOILnER's GUIDE, 



Limes per bmrel, cargo ri 

Lftth, cargo rnte 

llouklaod, ooinman 

Bookland, ilniahing 

State, ooiumoD, cai^o n 

State. Hnialung 

Oronnd 



Addii 



L-cfigU., 



ftmen(sj«rbarrei, cargo raira. 

ItoBBiidale 

Portland, Snylor'a Americim.. 

Portland (English) 

Piirtlitail Lafarge 

PonlnmlK. IS.1S 

Piirtlniirl Jiiirlinui 

Lime of Toil 

Limn of Teil 

Hoiuan 

Kaene'H & Martin's eoars* 



kite. 
tO] 
ami 



inals to bo nf the bent qnaliti Um ' 
to proTiile all lalinr )n lioiHtmg unci netting, 
anil all implements necrasiirj to inrn on th 

I!ii ks iici IIJUO best qiiftlitj fnll bikp ppr H« 
\\ 11^,1 1 of I lincklnyer p( r da 

Wa^es of n laborer 
Bm kwork m WAlla na uHiially laid I per 1000 

in good work i per ft cube 

do do laid in American i per lOOO 

cement ) per ft cnbe 

Bnukwork, etc., to covering of arches | pel 1001) 

Inol tiding all ontting, etc., in lime } 

mortar ( p. 

do, do. to o vena and coppers do. 
AddifelliptiaJ 



( per ft. ciilip 



^ 



a.50 

]8.06 
3.40 
G.50 

10.70 
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bricklayers' work {Continued). 



Ganged arched, rubbed only 

do. cat and set in putty 

Paving with bricks laid flat in sand.. per ft. super. 

do. do. on edge in mortar 

do. do. flat in cement 

do. do. on edge in mortar 



<4 



44 



II 



l« 



II 



II 



DRAIN PIPES. 

Excavating 4:feel deep andjUliruj in — labor only. 

4: inch drain pipes, laying and jointing in 
cement per y'd lin. 

G inch do. do. do. do. 

inch do. do. do. do. 
12 inch do. do. do. do. 



<4 



<l 



II 



<l 
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II 



Set in cement. 



SUNDRIES. 

Terra colla chimney tops. 

2 ft. high 

2 •• 3 in. •• 

2 •• Gin. *• 

3 •* '• 
Ornamental, Elizabethian, and Gothic Chimncy 

tops charged extra. 

Teriii cotta wall coping per ft. 

do. cresting *• 

do. mouldings *• 

do. diaper tiles each 

Pointing. 

Flat joints, in ash mortar or cement, per ft. super. 

do. to chimney shafts " *• 

Stopping and tuck pointing to old fr'nts •' •• 

Brickwork colored and drawn •• •• 

Tuck pointing new work before the scaffolding is 

removed 

1^ inch wide hoop iron, tarred and sanded, laid 

in walls at per yard running for every dress . . . 
Catting to rakes or ramp in brickwork, .ft. super. 

do. to 4 inch splays per ft. running 

Birds' mouth splays *• •* 

iSash, doors and frames, bedded and pointed, each 

do. do. do. do. large size 

Taking down old brickwork, cleaning and piling 

the bricks within a distance of 75 yards, and 

removing rubbish 50 or 75 feet per ft. cubic 



Approxi- 
mate 
Price. 



O.IG 
0.32 
0.52 
1.05 

0.78 
1.55 



0.80 

to 

1.10 



3.00 
3.25 
3.50 
7.0(J 



O.GO 
0.45 
1.75 
1.50 

0.05 
O.OG 
0.08 
0.10 

O.OG 

O.OG 
O.OG 
O.OG 
0.07 
0.30 
0.15 



0.0-1 



Correct 
I'ricc. 



FirebriukH por lOIH) ' 



Bricklayer 

BHek— cargo tifioaL 
Pftle 



rBaj-,ads 

_. IT Bay, IbIh 

billow fiio clay briokH. , 



ad oroton points — Iirown \ivt M, 

do. do. —dark 

do. do. —red 

Fhiladelpeio. 

Trenton 

Baltimore 

Olark'H Ottava White 

Yturd priuoH GOc. per. M liiglier, or, with dt'li'viT^i 
added, ti por M for hard and Vi ])er M for 
front liriek. For deliTeryndd tJ> on rhiliidel- 
phiit, TrDuttin aod QtUwa, audtBon BidtiiuorH. 

Flrt brick. 

WeUh 

Bnnlish 

Siliufl, I*e-M(K)r 

Silidi. Dlnaa 

White enameled, Eagliah hieb perM 

do. do. douiHBtia aixa 

Warm butf iHcinfj, doniestio size 

Atuerican, No. 1 

Auiorican, No. 2 

These priccji are wholesale and for large quanti- 
tiea. Builder's proflta to he ndded, 



13.25 
iirt.00 
36.00 
46.00 
25.00 



40,00 
40.00 
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Scheiliile of prices of ^ilnio, lim 

and colored brietR, iii.ioiifn.lL_. . _„ . _ 
Ubb Brick Company, Fhilatleljibia, per 100. 



3. *. 11, 16, )7. i9, BO. 66*, 72*. 91, . . . 

5*. 12, 15, 18. )9. 2*^ 22-. 23'. 24'. 2!), 
30, 60. 63*, 73'. 93. W. 95, 9(i*. (Peb- 
bled) 



39. 47, G8', 74 
61, 6C, 70, 93, 



8.0,20(., 31,25, 
10, IS', 14', 27. 

32,36,37', 202* 

3^^ 17, Willi black bevels 

67 

**. 81. 82. 83. 84. 85. 200. 201. 203, 2fi4, 
i^\m, 272 

81^270. an 

269*. 273, complete 



^X8X4iiicheB... 
8X8X2 '■ .. 
8X4X2 ■' N 
'**>"»( and )>I»i». 
^^ plain 

^'^ '.'. 

Gt*j .. 

m^ '• :" 

Buck " ::: 

..Jhe dhoTe ai 



I all colored tliroit({hont. 











ho l>eer- 






4.U0 


colored 


a.w 




i.M 






te<l 


Q.IK) 


colored 


6M 


colored 


7.00 




7,50 


red 








red 




coli)ru.l 


10. .W 


"l'>ica 


ii'oo 


rod 


10.IKJ 


colon'.: 


ir..oo 


ri<l 


4{).(H) 


colorn. 


r^).oo 


ri'd 


■.mm 






red 


MMI 


ooloro,. 


65.00 


red 


0,25 


colored 


o,:).> 




0,17 


colored 


0.20 


colored 


■l,,-,l) 
r,,(io 




5.00 
5.00 




10.00 
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Blauk— an face ooloced 

'• on face and liead. 

" OQ two liHada ;. 

" an Tuce ond two heads 

" on face anil fiat 

" oa face, heads nod lint 

Sage, olive, etc., on colored body. . 

Red pressed, 10 incheit lonf; 

Itcd, extra fine preHueil, Htanitard ui: 

Ued vouBHoira, 1, IJ, 2. 21,3. 3J, and flfoutmdiuB, 

plftiu or bonded , 

Bed vouasoirs for flat arcb, 10 i 

opening, radias, 3^ ft 

K,d ,»«.■„ S.. SO. ,10. .k., j ^J,,,,, 

Brickt for carving 



I colored 
i colored 



Hejiagona!, 8X8 t™*' ^^^ brown. . 

^S~ The nnniberu rufer to an illantriLled catnlogue. 

Ornamental BrickH— Blacked or tinted on the reli 

pnrtH— to order. Hae Has. ;»1, -■fT andj>72^ 



I 



Indiuliiuj oil labor, saiffiAdiiuj, mnierliiia, louls, a 

Liilhing only per yard super. 

Littb and plaster, one coat " " 

do. do. and set with fine stuff ' " 

do. do. two coats and Itoat do. " " 

Aiid, if work is ganged in plaster-of-Paris 

Bendering on brick wall one coat, per yard snper 
do. do. floating and set. '" ■' 
do. do. two coats and set with fine 

BtnEf per yard super. 

do. do. with American cement one 

coat per yard snper. 

do. do. one part cement and one 

Band .per yard si _ 

do. do. two parts sand and one ptirt 
cement ppr yard si 
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plasterers' work (Contiuued). 



Raughrca^ing, 

Bongh-casting on brick or stone, one coat with 

lime and fine gravel per yard super. 

do. do. two coats with lime and fine 

gravel per yard super. 

CbmiceSf nwuldings^ etc. 

^Plain cornices and mouldings, per inch girth, 

and foot running 

Qnirks run in plaster to wood bead, per inch 
girth and per foot running 

Sntichments inpkisier. 

Members cast solid and trimmed, per inch girth 

do. undercut, per inch girth 

£nriched soffits 

do. very rich and full 

Wreaths of laurel leaves 

do. oak leaves and arrows 

OastflowerSf orpaieres. 

According to size per inch diam. 

SUNDBIES 

Pointing round winter sashes or doors with lime 
and putty, plaster-of-Paris each 

Coloring. 

Stone, buff, or salmon color, once done, yd. super. 

do. do. twice done, *• 

French grey, blue or lemon color, once done " 

do. do. twice done •* 

Lhnewhite and whUeuiashing, per square of 100 «/j>«*- 
ficial Jtet. 

Liimewhite, once done 

do. twice done 

Whiting, with whiting and size, once done 

do. do. twice done 

Scraping off old whitewash and stopping old 
walls to receive new whitewash 




0.12 
0.18 

0.2 A 
0.2.J 

0.04 
0.04 



Cor.ect 
Price. 



0.10 

to 
0.30 



0.40 

0.10 
0.12 
0.10 
0.15 



0.10 
0.20 
0.10 
0.20 

0.15 



* This price also includes the dubbing out and putting up of rough brackets whenever 
these are necessaiy, and the extra lathing. 

All mitres over tour in number, are to be charged each at the price of a foot running 
of moulding, except in halls, or small rooms under 14 x 16, then all the mitres should 
be paid for extra. 

t The prices vary according to the quantity and depth of enrichment, and the nature 
of designs. 



^Ei 



THE BUILDERS GUIDE, 



WhitiDg, wilb wbiling nml sizp, plain con 

do. do. do. IwiOG doae 

HtoppiDR lioleH in. walls undtir 3 inoheH Bqnare, 
iaclading drawing nails 

Stopping bolea in oulored walls, iuclnding uoli 
iDg to matoh 

Repairing plasttirina on vallB and ceilioga 
jialoboH not oioeemiig 2 twt superflcial, iudiid- 

ing backing otl old 

do. on woIIh, iudndiug culorintt to matcb. 

Add extra fur gauging with plfMler-of-PuriH 



Perynrd siqur/icuU. 

Taking duwn old latbing and pluttoring 
walk itnd ceiliuga and lemoviDg rubbish . , . 
Taking down old rendering or rougli-oasting and 
rsmovlng mbblah, inulading wetting, dnbbing 

out, etc., tareoeive new plastering 

Taking down old plastering on lathed wallu oi 
oeilinga vitliuut renewing tbo latbing, inulnd- 
iug rBoaiting the lathn where DeuesHar;, and 

removing nibbiBh 

Mnterittlt and day tcork— working day 10 htmrs. 

Plasterer per day 

Laborer " 

Boy ■■ 

Pine laths perbundli' 

Hair niorlAT per foot uube 

Fineitnff 

Plaater-of-Paris. per barrel 

Whiting per lb. 

Hair dried and thiaahad. " 

Sixo per gallon 

Blue blaok per lb. 

Yellow ochre '■ 

Venetionred " 

GngliBh umber " 

FraHUan bine " 
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plasterers' work (Coniinued). mate p-:-,. 

'rice. 

PUister-of'Faris — wholesale. 

Duty — 20 per cent. ad. val. on calcined; lump 
free. 

Nova Scotia, white per ton 

Nova Scotia, blue 

Calcined, Eastern and city per bbl. 

Ciilcined, city casting 

Cailcined, city superfine 

Plastering is generally measured by the yard superficial. 
Openings of less extent than seven yards are not deducted. 
Returns of chimney breasts, pilasters, or angles less than 12 
inches wide, measure 1 2 inches. Baseboanls, 6 or less inches 
wide, are not deducted. In closets, add one-half to the 
measurement. Circular or elliptical work, charge two prices, 
and for domes or groined ceilings, three prices. For each 1 2 
feet in height above the first 12 feet add 6 per cent, extra. 
Cornices and centre-pieces in buildings more than 18 feet 
high in the first story, should have five per cent, added to 
cover scaffolding etc. Centre-pieces, panelling, and extra 
stucco work will be charged as may be agreed upon. 



CABPENTEBS' AND JOINEBS' WORK. 



Average wages in the United {States and Canada 

in 1882 per day 

Wages in New York •• 

Price of Lumber. 

Prices for yard delivery, average run of stock. 

Allowance must be made on one side for special 

contracts, and on the other for extra selections. 
Pine, very choice and ex. dry per M. ft. 

*• good r 

** shipping box 




Correct 
I'rice. 



T 



int. milLLIKKS (JUIM 



»■ muif lCml/»st./l 






" oommon box, | 

" Ull; plnnk, 11,11) fn., dreMoil ciuib 

I'- Ul!y plnnlt, if ad quality 
" tally nlnnkit, 1], oiiIIh 
" tally lioardH, droHHod, good 
" tally boanlH, dreHBud, ciniimon 
" Htripl.oftrdii.ciill-t.dn.H-.ed 
" Ktriii boardH, uorobantublu 
" Htrlp bonrib, oloar 
" Btiip plHiik. drBBHed olonr 
H]>riiau lionrdH, drasHed 
" ]ilnnll. IHucU vaoh 
pliiuk. U iMuh BUib 
Jiluiik, i\ ill., dreHMed 
jiliiiik, 'i in., dreHHsd 

timber per M ft. 

lliiiulouk boimln wiol) 

AhIi, good pai M ft. 

0«k.. 

Maple, anil 

OIlMtUUt 

iWpreiN, ], IJ, 'Jniid'J) in. 

UliLok wulnut, good tu cLoIcq 

" Holaotod nod HesHonod 

uxV.!™'.',* .*.'.'.'.'.■.'.'.■.','.',',',' ,','!', 

(IxB 

7x7 

8x8 

i^liBrry. wide porMft. 

Whilnwood, ioch 

SinoL 

" I panels 

HIjiiiRloB. oxtrnBhavedplni', IHtn peiU 

" oxtrn Hbnved idiK-, 111 In 

" extra Hawud pine, IH ia 

" cl<*iir wwad piiiu, 10 iu 



0.10 
2S.00 

u.ia 



90.00 
BII.O0 
D11.00 

40.0(1 

m.oo 

100,00 

176,00 

0,9H 
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carpenters' and joiners' work (CoMiinued). 



Shingles, cypress, 24x6 

** cypress, 20x6 

Yellow pine dressed flooring per M ft. 

Yellow pine girders 

Lfocnst posts, 8 feet per fool 

** posts, 10 feet 

** posts, 12 feet 

Chestnut posts i , , 1 1 1 1 1 . P^r ft. 

Cargo rates 10 per cent. off. 

FOBEION WOODS — DUTY FBEE. 

Cedar. 

Cnba and Mexican small per snper. ft. 

** '* medium 

large 

Florida per cubic foot 

Maluogany. 

Cuba, small 

medium 

large 

shaded or figured 

St. Domingo, crotches, ordinary to good, per 

superficial foot 

St. Domingo, crotches, fine 

** logs, small 

•* logs, large 

Mexican, large 

•* medium 

** small 

Honduras 

Kosewood, ordinary to good per lb. 

** good to fine 

Honduras per ton 

Satinwood per superficial foot 

Tulipwood per lb. 

Lignumvitae, 8 and 11 inch per ton 

other sizes 



44 
(4 
4« 



44 



DOORS, WINDOWS AND BIJNDH. 

Doors t raised panels ^ two sides. 

2.0 X 6.0 \\ inch 

2.6x6.6 l\ •* 

2.6x6.8 li 

2.8x6.8 l\ 



(t 



It 



Approxi- 


Correct 


mate 
Pnce. 


Price. 


20.00 




12.00 




40.00 




40.00 




0.20 




0.25 




0.34 




0.03J 





0.07J 

i).m 
o.ir 

0.75 



0.07 
0.00 
0.11 
0.15 

0.20 

o.:m) 

0.08 
0.14 
0.15 
0.11 
0.08 
0.12i 
0.04.» 
0.()«"' 
20.00 
0.75 
0.07 
50.00 
25.00 



1.04 
1.38 
1.44 
1.50 



Donrs, moulded. 

2.0^6.0 

2.0if..6 

2.ex(i.8 

a.6iifi.lO 

2.Gi7.l> 

2.as«.H., 



3.O17.O 

Ouisiile. Winds. 

Per lineal foot, up to 2.10 wide 

Per lioeal foot, up to 3.1 vide 

Perliiieal foot, up to 3.i wide 

Inside blinds. 

Pet lineal toot, i folds, pine 

Pet lineal foot, 4 foldK. ash or cheHtnnt 

Per lineal foot, 4 folda. cherry or bnttemnt.. 

Pet lineal foot. 4 folds, bla c k walnut. . . . ,. 1.36 

The foregoini; prices are wholesale qnolations; tlie Collowing, 
unless otherwise speoifieil, ace manufacturers' pricoa. A liberal 
disconntis always allowed to contractors. 

It is nsnal in estimating, to charge retail prii:ES, iiikI then mid 
a percentage on whole anionut. 



1 
I 
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DOOBS, SASHES AND BUNDS. 

The following are Factory prices, and will be fonnd approximatel 
correct for any part of the United States or Canada: 

Prices and Sizes of Windows. — Plain Bail Sash. 
Eight Lighted Windows. 



Size of Glass. 


Thickness. 


Price per 
Window. 


Price per 

Window, 

Glazed. 


s 

Ft. 


ize of Window. 
I % inch 13ar. 


Inches. 


Inches. 


$ cts. 


$ cts. 


In. Ft. In. 


8x12 


13-16 


.36 


.95 




8A X 4 6 


8x14 




.41 


1.10 




8) 


i X 5 2 


8x16 




.48 


1.30 




8x5 10 


9x12 




.36 


1.05 




10 X 4 6 


9x14 




.41 


1.20 




lo; X 5 2 


9x16 




.48 


1.45 




103 


^ X 5 10 


9x18 




.56 


1.60 




lOj X 6 6 


10x12 




.36 


1.10 


2 


Oi X 4 6 


10x14 




.41 


1.30 


2 


Oi X 5 2 


10x16 




.48 


1,55 


2 


O; X 5 10 


10x18 




.56 


1.75 


2 


0| X 6 6 


10x20 




.64 


1.95 


2 


Oi X 7 2 


8x12 


13-8 


.43 


1.05 




8| X 4 6 


8x14 




.51 


1.20 




81 X 5 2 


8x16 




.57 


1.35 


1 


8| X 5 10 


9x12 




.43 


1.10 


A 


lo: X 4 6 


9x14 




.51 


1.30 




lo: X 5 2 


9x16 




.57 


1.50 




10, X 5 10 


9x18 




.63 


1.60 




lOA X 6 6 


10x12 




.43 


1.20 


2 


0| X 4 6 


10x14 




.51 


1.40 


2 


Oi X 5 2 


10x16 




.57 


1.65 


2 


Oo X 5 10 


10x18 




.63 


1.80 


2 


0| X 6 6 


10x20 




.73 


2.05 


2 


0.^ X 7 3 



Twelve Lighted Windows. 



Size of Glass. 



Inches. 

7x 9 
8x10 
8x12 
8x14 
8x16 



Thickness. 



Inches. 
13-16 



K 
(( 
I I 
(I 



Price per 
Window. 



$ cts. 
.25 
.25 
.36 
.40 
.47 



Price per 
Window, 
Glazed. 



$ 



cts. 

80 

•90 

1-20 

1.35 

1.60 



Size of Window. 




ITORS PRICE BIKIK. 



Ctitde Bail or Zip Sash. 
Four Lighted Windows. 









p,j^., „ 












Pr;« per 








™. 






Windoi.. 


Gla«d anJ 




H [«l. 1 




''u^ 




$ CK 


« ■:». 








lata) 


1 3-a 


.46 


'1.35 


a 


5 X 3 




».a 






.52 


1.55 


2 


5 I 4 


2 


B>14 






.57 


1.65 


2 


5 I 4 


C 


I > !l] 






-Gi 


1,80 


a 


5x4 


IN 


"<!« 






.67 


1.95 


2 




2 


BilO 






.70 


2.10 


2 


5 X r, 




« . 11 






.76 


■ 2,30 


2 




10 


!xSl 






.80 


2.35 


2 




2 


,u«a6 






.S5 


2.50 


2 


5 » 11 




!2»!1 






.90 


2.C5 


2 


5 X (1 


10 


14 > 11 






.hi 


2.10 


a 


!l X 4 




'4 lie . 






.84 


2.20 


2 


a X 4 


10 






.87 


2.40 


a 


a X 5 




J4 lao 






.90 


2.55 


2 


!) X 5 




1 '» 








2.05 


a 


9x5 


10 








i^ 


2.80 


a 


fl I r. 


2 






.98 


2.B5 


2 


9x6 


G 


14. .H 






l.OO 


3.10 


2 


9x6 


10 


!J ■« 






1.05 


3.30 


2 


9x7 


a 


;o .38 






1.05 


3.30 


3 


1 X 6 









1.10 


3,3!i 


3 


1 X r. 


10 


10,40 
10 ,4j 






1.15 


3.75 


3 


1 X 7 


2 






1.20 


3.80 


3 


1 X 7 





Siii 

i 






1.25 


4.10 


3 


1 X 7 


10 


1 


1-4 




a.40 


2 


5x5 








!85 


3.55 


2 


5x5 


10 






.iMI 


2. Oil 


2 


5x6 








.95 


2.80 


2 


5x6 








I.OI) 


a. IN) 


2 


5x6 


10 






i.nr. 


3.10 


2 


5x7 


2 






1.00 


3.80 


2 


■i s r. 


fi 






1.0(1 


. 2.90 


2 


9 X 5 


10 






l.tt^ 


3.or, 


2 


0x6 


2 






1.10 


3.25 


a 


X 6 


R 






1.10 


3.40 


a 


9 X 6 


10 






1.15 


3.60 


2 


9s 7 


2 






1.20 


3.80 


2 


9x7 


e 






1.25 


3.85 


2 


9x7 


10 






1.30 


4,10 


a 


9x8 


2 






1.35 


4.50 


2 


9 n 8 


6 
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1 


Pour Liehtfld Winilowa (,GontlH«fI) 










Price p« 










Price ptr 


Windn». 








,c«.«. 


Windu*. 


Clued .nd 
Bedded. 




!i In.:!, Itar. 


Iiictaoi. 


Inche*. 


* «^ 


l^i^ 


Ft. 


1 41 FL 


IG X 3G 


13-i 


1.20 


3 


1x0 < 


in X :iH 




1.25 


3.76 


3 


1 X G 11 


10 s Mi 




1.31) 


4,05 




1x7 ' 


IC I 42 




i.yo 


4.10 




1x7 1 


10 I 44 




1.35 






1 x7 11 


Id X 16 




1.40 


i.:n) 


3 


1x8 ' 


IS X 48 


■• 


1.46 


5.50 


3 


1x8 1 


ScEoicnt Fa«, iS Ihick, Bd<I aoc! T.J< Ihiclf, ndd ,«. 


H.-.irci 


vie race. ..« 


«1J?JC; .Klhi=k,<«td?,,«. Pri«™=«CoDin>ana,r, 




Eight Lighted Windows 












Ptlce per 






Sifc^rCbH. 


TliicUnc,. 


Price per 
WinJow. 


Window, 
Gl«.ed H..d 


s« 


c.f WLndlW 

4 Incli liar. 


Inch.,*. 


Inirhia. 


$ CK, 


$ CH. 


fL 


In. FL I 


9 s 12 


I 


t-8 


.62 


1.25 




U X * 


9 X 14 






.G2 


1,50 




11 X 5 


9 X It! 






M 


1,70 




11x51 


9 z IM 






.72 


1,80 




11x0 


10 I 12 






.53 


1.30 




1 \ 4 


10 X 14 






.G2 


1,53 




1 X 5 


10 X IG 








1,75 




1x61 


10 X IH 






.72 


i.ys 




1 X 6 


10 X 20 






.M.l 


2.25 




I X 7 


12 X U 






.(■•H 


1.80 




5x5 


12 X 1(! 






.73 


2.00 




5x61 


lax 18 






.85 


2.30 


2 


5x0 


12 X ao 






.95 


2. 55 


2 


5x7 


14 X ir. 






.80 


2.30 


2 


» X 5 ] 


U X IS 






.95 


2.00 


2 


9x6 


u xao 






1.10 


2.90 


2 


0x7 


14 x22 






1.25 


3.4U 


2 


0x71 


14 x24 






1.45 


3.80 


2 


9x8 


10 X lU 




!.i 


.84 


2.10 


2 


1 X S 1 


10 X 18 






.88 


a,:)o 


a 


1 X 6 


10 X 2U 






.BS 


2,65 


2 


1x7 


12 I 14 






.82 


2,15 


a 


6x6 


la lie 








2,3i) 


2 


5x6 1 


13 z IS 




!9H 


2,60 


2 


5x0 , 












fc 
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Eight Lighted Windows {Coniinned). 









Price per 




Size of Glass 


Thickness. 


Price per 


Window, 


Size of Window. 




Window. 


Glazed and 


ly^ Inch Har. 








Uedded. 




Inches 


Inches. 


$ cts. 


$ cts. 


Ft. In. Ft. In. 


12 I 20 


1 3-4 


1.10 


2.90 


2 5x7 2 


12x22 




1.25 


3.20 


2 5x7 10 


12x24 




1.40 


3.70 


2 5x8 6 


14x16 




.95 


2.60 


2 9 X 5 10 


14x18 




1.10 


2.90 


2 9 X (J 


14x20 




1.25 


3.25 


2 9 X 7 2 


14x22 




1.40 


3.75 


2 9 X 7 10 


14x24 




1.60 


4.15 


2 9 X H 6 



^pnentFace, i}i thick, add 30c.; 1^ thick, add 40c. 
"all Circle Face, i}i thick, add 75c.: 1% thick, add $1, 
^«es not given above, extra price. 



00. 



Twelve Lighted Windows. 



SizeofGlass. 



Inches. 

*x 12 

•^^ 16 
10 X J» 

10x20 
19 X 24 

*^ X 16 
1^ X 18 







Price per 








Thickness. 


Price per 
Window. 


Window, 
Grazed and 


S 


izc" of Window 






Bedded. 


Ft. 


In. Ft. 




Inches. 


$ cts. 


$ cts. 


In. 


1 3-8 


.43 


1.20 


2 


4.J X 3 

41 X 4 


10 


(( 


.54 


1.45 


2 


6 


tt 


.58 


l.VA) 


2 


4> X 5 
d X 5 


2 


<( 


.67 


1.85 


2 


10 


tt 


.54 


1.55 


2 


7A X 4 


(J 


(< 


.58 


1.70 


2 


7. X 4 


10 


<< 


.58 


1.80 


2 


7.'. X 5 


2 


tt 


.58 


1.85 


2 


7| X 5 





tt 


.67 


2.10 


2 


7A X 5 
7A X 6 


10 


(( 


.72 


2.20 


2 


6 


(( 


.54 


1.60 


2 


10' X 4 


(i 


tt 


.58 


1.85 


2 


10> X 5 
10.t X 5 


2 


It 


.67 


2.05 


2 


6 


It 


.67 


2.25 


2 


105 X 5 
10| X 6 


10 


(( 


.80 


2.60 


2 


6 


<< 


.85 


2.85 


2 


lO.J X 7 
10.] X 7 


2 


tt 


.92 


3.10 


2 


10 


tt 


l.(K) 


3.30 


2 


10> X 8 


6 


tt 


.68 


2.30 


3 


4] X 5 
4.t X 5 


2 


t* 


.80 


2.60 


3 


10 


tt 


.93 


3.(M) 


3 


4j X 6 

4.J X 7 


6 


it 


.98 


3.25 


3 


2 





n 
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Twelve Lighted Windows {aHiKwirf)..J 








Price per 


^ 




SiieofCka, 


Thkk„«<. 


Price per 
Win Jo*. 


Windci,., 
Uf'jded" 


SiieAf 


1..cr.«. 


InchB. 


$ ct^. 


^$T~ 


K.. In, 






13-S 


i.or> 


3,65 


3 4 




13 X 24 




1.10 


4.00 


3 4 




9 K 12 


l_3-l 


.r,ii 


I.IIO 


2 7 




9 It 13 




.73 


2,00 


a 7 




9 I 14 




.73 


2,10 


2 7 




9 xlS 




.78 


2,25 


2 7 




9x16 




.84 


2.50 


2 7 




9x18 




.89 


2.05 


2 7 




10 X 12 




.70 


1.D5 


2 10 




10 X 14 




.73 


2.25 


2 10 




10 J 15 




.84 


3,40 


2 10 




10 X 16 




.84 


3. GO 


2 10 




10 X IS 




.89 


2.«5 


2 10 




10 X 20 




1.00 


3.15 


a 10 




10 X 22 




1.10 


3. 45 


2 10 




10 X 24 




1.30 


3.70 


2 1(1 




12 X 14 




.85 


2.G5 


3 i 




12 X 16 




.80 


2, DO 


3 4 




12 X IS 




1.00 


3.30 


3 4 




12 X 20 




1.20 


3.G5 


3 4 




12 X 22 




1.30 


4.00 


3 4 




12 X 24 




1.35 


4.50 


3 4 


Transom ffanh. 




Two Lights. 


SnurGlu.';. 


ThicUno.. 


Price. 


St.h. 


s,«»r 


Inch« 


IlKho. 


J CK. 


$ ew. 


Fl. In 




M X 13 


1 3-8 


.afi 


.55 






10 X 13 




.25 


.60 


2 6 




12 I 13 




.25 


.66 


2 6 




a X 14 




.32 


.fi6 


a B 




10 X 14 




.32 


.75 


2 8 




12 X 14 




.32 


.76 


a 8 




10 X 16 




.32 


.75 


a 10 




12 X 15 




.32 


.HO 


a 10 




14 X 15 




.32 


.1)5 


a 10 




10 X ir. 




.32 


.80 


3 




12 X iri 




.32 


.85 


3 




U X in 




.32 


.05 




1 


16 I 16 




.38 


1.05 


3 


1 
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Size of Glass. 




Thickness. 



Inches. 
1 3-8 






Price per 
Window. 



$ cts. 

.50 
.55 
.60 



Price per 

Window, 

Glazed and 

Bedded. 



$ cts. 
1.00 
1.25 
1.50 



Size of Window. 



Ft. In. Ft. 
11x4 
11x5 
1 1x5 



In. 
() 

2 

10 



Fifteen and Eightein Light Windoics. 

^or 15 Light Windows, add to price of 12 Light Windows \. 
" 18 •* •* " •* 12 ♦♦ •• i. 



II 



Segment Transom Sash. 
One Light for Double Doors. 



Size of Sash. 


Thickness. 


Price. 


Pi ice. Glazed. 


f't. In. In. 


Inches. 


$ cts. 


$ cts. 


4 X 18 


1 3-4 


1.10 


2.40 


4: 4 X 20 




1.25 


3.10 


4 6 X 18 




1.30 


3.00 


4 6 X 20 




1.35 


3.25 


4: G X 24 




1.40 


3.75 


5 X 22 




1.50 


4.00 


5 X 24 




l.(>0 


4.50 



Hot Bed Sash. 
Made for 6 or 7 inch Glass. Odd sizes extra price. 



Size of Sash. 



Ft In. Ft In. 
3 0x60 
3 0x60 



Thickness. 



Inches. 

1 3-8 
1 3-4 



Price, each 
Sash. 



$ cts. 
1.00 
1.30 



Price, 

each Sash, 

Glazed. 



$ cts. 

2.25 
2.75 



Four Light Bam Sash. 



Size of Glass. 



Inches. 

8x10 
9x12 
9x14 
9x16 



Thickness. 



Inches. 
13-16 






Price per Sash. 



$ cts. 
or: 



.30 

.35 
.35 



Price, pur Sash 
Glazed. 



Sfe cts. 

.65 

.75 

.95 

1.05 





', ,„...„„,„.. 1 




aiUir Sash. ^M 




Tbreo LigliU. ^| 


Si«of 


Thicfc- 


Price. 


Price, 
SinKi; 


i3 


sb= „r s^h. 




'^ 


IKSS. 




GlMCd- 






l«h«. 


Inches 


$ IB, 


t CI!. 


$ c.^ 


Fl Ip, Ft 




7i 9 


13-8 


.16 


.40 


.50 


2 1 X I 




8x10 






.20 


.45 


.60 


a 1 X I 




'JxlU 






.22 


.55 


.80 


■2 7x1 




9x13 






.22 


.60 


.85 


2 7x1 




9kU 






.26 


.65 


.00 


2 7x1 




9 1:15 






.25 


.70 


1.00 


3 7x1 




9xiri 






.30 


.75 


1.10 


a 7x1 




lUxia 






.35 


.60 


.85 


2 10 K 1 




11) X u 






.25 


.70 


1.00 


2 10 s 1 




lU X 15 






.25 


.76 


1.10 


2 10 X 1 




10 X 111 






.yo 


.80 


1.15 


3 10 I 1 




la X 13 






.■25 


.70 


1.05 


3 1x1 




1-2 X J. I 






,30 


.80 


1.20 


3 4x1 




VI X l(i 
1-2 X IM 






.32 
.35 


.95 
1.05 


1.40 

1.60 


3 4x1 

3 4x1 


0. G. Four Fund Boors. 


1 


Raised Panela both sides. 




.,:.. 


,.:.„ 


Fi.s.Q^'lily. 


Price, 
S=condQ™ 

$ CB, 


Fl In. Ft In. 


Tndpc- 


J cu. 




■J I 6 


1 3-16 


1.50 


1.30 




3 4x6 4 




1.70 


1.45 




■20x6 6 




1.70 


1.45 




2 2 X G 6 




1.70 


1,45 




■2 4 X » t> 




1.70 


1.45 




■2 e X 11 tl 




1,70 


1,45 




2 0x6 8 




1.85 


1.60 




2 2x6 H 




1.85 


1.60 




2 4x tl H 




1.85 


1.60 




3 6x6 8 




1.85 






3 8x6 8 




1.85 


1.60 




2 0x6 10 




2.00 


1.7S 




3 2x6 10 




■2.00 


1,75 




2 4x6 10 




■2.00 


1.7S 




2 0x6 10 




2.00 


1.75 




2 8x0 10 . 




'2,00 


1,75 


1 


2 10 1 G 10 




2,00 


1.75 


I 

W 
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Baised Panels both sides (Continued). 



Thickness. 



Inches. 

13-16 

13-8 



Price, 
First Quality. 



$ cts. 

2.15 

1.85 

1.85 

1.85 

1.85 

1.85 

2.00 

2.00 

2.00 

2.00 

2.00 

2.15 

2.15 

2.15 

2.15 

2.15 

2.15 

2.30 

2.30 

2.30 

2.30 

2.30 

2.30 

2.30 

2.50 

2.50 

2.50 

2.50 

2.50 

2.65 

3.00 

3.40 

3.50 

3.50 

3.50 

3.50 

3.75 

3.75 

3.75 

4.00 

4.00 

4.00 

4.50 

4.75 



Price, 
Second Quality. 

$ els. 

1.50 
1.50 
1.50 

1.50 
1.50 
1.65 
l.(i5 
1.65 
l.(« 
l.fW 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
2.00 
2.00 
2.00 
2.(K) 
2.(K) 
2.00 
2.00 
2.20 
2.20 
2.20 
2.20 
2.20 
2.30 
2.55 
2.85 
3.00 
3.00 
3.00 
3.00 
3.20 
3.20 
3.20 
3.35 
3.35 
3.35 
3.80 
4.20 



6o 


UK ululdf.r's guide, ^H 


The priueu on the 




8ii^cu notgiTen, extra 




fiifth Jhioi-g. ■ 


Same priie hs Fonr 


I'aoul Donrs, samo nixo und tliiukuaas, i^| 


> 


Mr P»(,Bi M-^W ZA,-,r.,. 1 


Flnah or Snnk Moulding. 


B,„ 


TM...... 


Mgiiid"dt.id=. 


I'rlcc, 


Ft In. Fl In. 


Inches. 


t <:«. 


U' 


2 4 X U 4 


13-M 


2.80 


2 0x6 6 




2.80 


3.2S 


2 2 X l> 6 




2.60 


3.26 


2 4 X U (1 




2.80 


3.2B 


3 6x6 1! 




2.80 


3,35 


a Ox C 8 




a. 00 


3.50 


a 2x6 8 




3.00 


3.50 


2 4x6 8 




3,00 


3.50 


a Cx fi 8 




3.00 


3.S0 


a a X (1 8 




3.00 


3.S0 


a X 6 lu 




3.20 


3.70 


a 2 X 6 lU 




3.20 


3.70 


a 4 I 6 10 




3.30 


3.70 


a c I u 10 




3.20 


3.70 


a 8 X (i 10 




3.20 


3.70 


a 10 X (i 10 




3.20 


3.70 


2 0x7 




3.10 


3.90 


2 3x7 




3.10 


3.!»0 


2 4x7 




3.10 


a.rw 


2 G X 7 




3.10 


3.'J0 


a 8x7 




3.10 


3.U0 


a 10 X 7 




3.10 


3.1)0 


3 0x7 




3.10 


3.ao 


a 4x7 e 




3.6U 


1.10 


a (i 1 7 6 




3.60 


1.10 


2 8x7 6 




3.60 


1.10 


8 10 X 7 6 




3.00 


1.10 


3 0x7 6 




3.60 


1.10 


3 0x8 




3.80 


4.30 


3 0x8 li 




4.00 


4.60 


3 8x6 S 


1 a-l 


3.80 


4.40 


2 10 X 6 111 




4.30 


1.80 


a 0x7 




4.40 


S.00 


2 8x7 




4.40 


5.00 


a 10 X 7 




4.40 


5.00 


3 0x7 


•■ 


4.40 


G.00 


1 
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Flush or Sunk Moulding ( Gontimied). 



Ft 
2 
2 
3 
2 
2 
3 
3 
3 









Price, 


Price, 


Size. 




Thickness. 


Moulded i side. 


Moulded a sides. 


In Ft 


In. 


Inches. 


$ CLS. 


$ cts. 


8x7 


6 


13-4 


4.60 


5.20 


10 X 7 


6/ 




4.60 


5.20 


0x7 


G 




4.60 


5.20 


8x8 







4.80 


5.40 


10 X 8 







4.80 


5.40 


0x8 







4.80 


5.40 


0x8 


6 




5.25 


5.85 


0x9 







5.65 


6.25 



sid ^ ^" P™^<*^ Moulded Do^rs for Circle Top Panels or Segment, $i.cofor each 
^ Sizes not given above, exira price. 



^>_ 






Baised Moulding. 






c** 






Price, 


Price, 


-^_. 


OI2C. 




Thickness. 


Moulded i side. 


Moulded a sides. 




In. Ft 


In. 


Inches. 


$ cts. 


$ cts. 


2 
2 
2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

2 

2 

2 

2 


4x6 


4 


13-8 


3.25 


4.25 


0x6 


6 




3.25 


4.25 


2x6 


6 




3.25 


4.25 


4x6 


6 




3.25 


4.25 


6x6 


6 




3.25 


4.25 


O X 6 


8 




3.50 


4.45 


2x6 


8 




3.50 


4.45 


4x6 


8 




3.50 


4.45 


6x6 


8 




3.50 


4.45 


B X 6 


8 




3.50 


4.45 


O X 6 


10 




3.70 


4.65 


^ x6 


10 




3.70 


4.65 


4= X 6 


10 




3.70 


4.65 


G X 6 


10 




3.70 


4.65 


H x6 


10 




3.70 


4.65 


lO x6 


10 




3.70 


4.65 


O x7 







3.90 


4.85 


2 x7 







3.90 


4.85 


4 x7 







3.90 


4.85 


6x7 







3.90 


4.85 


8 X 7 







3.90 


4.85 


lOx7 







3.90 


4.85 


O X 7 







3.90 


4.85 


4x7 


6 




4.10 


5.05 


6 x7 


6 


»• 


4.10 


5.05 


t5 ^ 7 


6 


«« 


4.10 


5.05 


10^7 


6 


*t 


4.10 


5.05 



^m 6t TUE BL-ILDER'S GVID&, H 


H Bsisea Moulding (OwiJmTiof). H 


I 


•nadu™. 


Price. 
Moulded I Bite. 


P^a 

Moulded > dC 


■ n. In. Ft. In. 


I>cl>«. 


$ ct^ 


$ cu. 


V 3 I 7 6 


13-8 


4.10 


5.05 


^ 3 0x80 




4.30 


5.25 


3 0x8 6 




4.fiO 


6.66 


3 6x6 8 


134 


4.40 


6.00 


3 10 X 6 10 




4-80 


0.00 


3 6x7 U 




5.00 


o.ao 


a 8x7 




RM 


cao 


2 10 X 7 




5.00 


C.30 


3 0x7 




5.00 


(i.20 


a 8x7 e 




6.20 


6.40 


a 10 X 7 6 




5.20 


6.40 


3 0x7 li 




5.20 


6.40 


9 8x8 




5.40 


6.00 


a 10 I 8 




5.40 


auo 


3 0x8 




5.40 


li.m 


3 0x8 G 




5.85 


7.05 


3 0x9 




(;.a6 


7.45 


Add » pri« of Moukkd Domfc, CmUt T^ Pud. or SegmCBl. *..wIq.« 


.Me. Siiuaol given ^«.«tnijKi«, 


Iiu-h Ihors. 


Fonr Panel G. lioisGd PanclH both aides. 




Prict, 


Price. 


Sin. 


Fi.,1 Q..Mily. 


SfCMj y.uJily, 


Ft. In. Fi. It 


$ cu. 


f to. 


a Ox 6 


1.05 


.no 


■^-^ a X 6 4 
^\ a 4 « c 1 

\ a X e 6 




05 
20 
20 


.no 
LOG 
LOG 


\ 2 2 X 6 e 




20 


LOG 


2 4x66 




20 


LOG 


li G I 6 6 




35 


LIG 


2 U X « S 




20 


1.05 


2 2 X G 8 




ao 


LOS 


2 4x08 




35 


1.15 


2 6x0 8 




50 


1.30 


2 8x88 




50 


1.30 


Inch Dnon are mule out ■>! inch li.mlHr. and finilh up full !i iaih ihidt 


The^ DTka 1 e for Wclged-up l>^r^ 


i 
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Store Doors. 
Heavy Baised Mouldings Oatside. 









Wiih Sash 


With Shutters 


Size. 




Thickness. 


Rabatted on 
for Shutters. 


fitted and 
trimmed. 


Inches. 




Inches. 


$ cts. 


$ CU. 


4 6x7 





13-8 


7.20 


10.40 


5 0x7 





<( 


8.00 


11.20 


5 0x7 


6 


<( 


8.80 


12.00 


5 0x8 





<i 


9. (JO 


12.80 


5 0x7 





13-4 


8.80 


12.00 


5 0x7 


6 


<( 


9.(K) 


12.80 


5 0x8 





(( 


10.40 


13.60 


5 0x8 


6 


<« 


11.20 


14.40 


5 0x9 





<( 


12.00 


15.20 


C X 





(( 


12.80 


16.00 













-L>ouble thick, add 50 to 100 per cent All heavy raised, moulded on one side. 

Double Front Doors. 
Heavy Kaised Moulding Outside, Circle Top Panels. 



Size. 


Thickness. 


Price per pair. 


Ft. In. Ft. 


In. 




Inches. 


$ cts. 


4 0x7 







13-4 


12.00 


4 4x7 









12.00 


4 6x7 









12.80 


4 6x7 


6 






13.60 


4 6x8 









14.40 


5 0x7 


6 






14.40 


5 0x8 









15.20 






Outside BUtids. 




Twelve Light Windows. 


Size. 




Thickness. 


Price, 
Rolling Slats. 


Stationary 
Slats. 


Inches. 




Inches. 


$ cts 




8 X 10 




13-16 


1.00 


(A 


8 X 12 






1.25 




8 X 14 






1.40 


•K 


9 X 12 






1.25 




9 X 13 






1.40 


E=3 


9 X 14 






1.40 


C/3rt 


9 X 15 






1.50 


a 



64 


,...„.„„,„, 


^ 


TweW 


e Light Wimlowa [ /tmimNdd). 




Siic 


lliickncss. 


K„lli"ESIsi». 


Sbt."^ 


Inchti 


Inches. 


i CIV 




H Hlfi 


1 3-111 


1.50 




S I 18 




1.70 


„a 


IQx U 




1.25 


1! 


10 It 14 




1.40 


10 s 15 




1.50 


y 


10 X Hi 




1.50 


^£ 


10 X IB 




1.70 


s 


10 X -M 








Eigbt Llybt WinJowa. 


a... 


THi.„.. 


Price, 


SUliDl.^ 


Inches. 


Indies 


$ c.t 




9 X 12 


13-lG 


1.25 




9x U 




1.40 


Ei 


9x16 




1.50 




9 X 18 




1.70 




10 X 12 




1.25 




10 X 14 




1.40 




10 X 16 




1.50 




10 X la 




1.70 


1 


10 X 20 




1.00 


la X 14 




1.40 


13 xlU 




1.50 


1 


la xia 




1.70 


laiao 




l.'JO 




Four Light -Wlndowa. 






Price, 


Surioiary. 


S.«. 


'" """■ 


Ko)ling SUls 




1dc1.c. 


iiichH, 


$ c«. 




la z ao 


13-18 


1.00 


J 


13 X 22 




1.25 


12 I 24 




1.25 


-^Z 


12 X 26 




1.40 


?s 


12 X 28 




1.40 


E-3 


12 X 30 




1.50 


JvM 


12 X 32 


■' 


1.50 


a 
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Four 


Light Windows (OorUinued). 




Size. 


Thickness. 


Price, 
Rolling Slats. 


Stationary 
Slats. 


Inches. 

12 X 34 
12 X 36 
12 X 38 


Inches. 

13-16 
<< 

<< 


$ cts. 

1.70 
1.70 
1.90 


Same price 
as Rolling Slat*;. 



"1% thick, add to price of i 3-16, per window, 25c. Segment Head Bhnds, add 35 to 
40 cents. Half Circular Head Blinds, add 75c. to $1.00. 

Size of Blinds measure same as Check Rail Window, with the addition of one inch to 
the bottom Rail, for Sub sill Window Frames. 

Inside Blinds. 

G Panel or BolliDg Slats, four fold, measuring height of window, 

ordinary width, per foot 70 cents. 

Thickness, 1 J inch. 

The above prices are for Pine. If hard wood, such as Cherry, Ash, Maple or Black 
Walnut, charge about double the price of Pine. 

Window Frames for Wood Buildings. 
For Plain Kail Sash, with Outside Casings. 



Size, 


Price. 


Size. 


Price. 


Jnches. 


$ cts. 


Inches. 


$ cts. 


8x10 


1.00 


9 X 15 


1.80 


9x12 


1.35 


9 X 16 


1.80 


10x12 


1.35 


10 X 15 


2.00 


n^^l^ 


1.65 


10 X 16 


2.00 


-_iOju 


1.65 







I 



Frames for Check Rail Sash, with Outside Casings. 



Size. 



Inches. 

8 X 10 
9x 12 

10 X 12 

9 X 14 
10 X 14 

9 X 15 



Price. 



$ cts. 

1.65 
1.80 
1.80 
2.00 
2.00 
2.00 



Size. 



Inches. 
10 X 15 

9 X 16 
10 X 

9 X 
10 X 



16 

18 
18 



10 X 20 



Pi ice. 



$ cts. 
2.20 
2.20 
2.20 
2.40 
2.40 
2.40 



Frames with Pulleys for Weights, add 60c. Frames with Mouldings, add 60c 
•^gmcni Frames, add 35c. 



r. 


^ 


^f Pliihi 1).M- Frmnes fi>r B-^iine Jimldiiu 


.,. 


■ 




■ ^!i-^!;«;[-Mout«i.UPmm.«. Casing l«ide.,.. 


$s 


■ ui't, iix(;n.6l ... 












^M Wl-B,Jn<r Frxmi-1 fnr Rri.'ll- Ruili}hm>. 




H Plain Window Frames. 




^f ItUd<^ for ciiher Plain DT Chscli RaU. Kimc pri 


<:■ 


Ei«. 


r.icc. 


Siie. 


P,i«. 






tnchei. 




8 I 10 




10 X Ifi 




X 12 


2.10 


9 X IB 


3.00 


10 X 12 


2.10 


10 X 18 


3.00 


9 s U 


2,35 


10 X 20 


3.25 


10 X 1* 


2.3.'i 


10 X 22 


3.5(1 


!) \ If. 


2.35 


10 X 24 


3.50 


10 X ir. 


2.GS 


12 X 22 


3.50 


n X 111 


2.ft5 


12 X 24 


3.50 


Dox Winaow Frames. 


Sue. 


pact. 


Si«. 


TriiK. 




i as. 




$ ctt. 


B X 10 




10 I le 




X 12 


2.80 


9 X 18 




10 X 12 


2.80 


10 X 18 




Q X 14 


3.00 


10x20 


3,65 


11) n U 


3.00 


12 120 


4. IK) 




3.25 


1-2 X 22 




10 X l-'i 


3. as 


12 X 24 


4.1>0 


il X Ki 


3.25 






Se^iiKnt ouEaide, Scjuarc imJctSi ndd^D cEa. 




7iV)peJ, JflUwn, i^iruJ arut Beaded ifoidd 


w,s. 


Pries List— Net PrieeH. 




■HHB on WIHTH WOOD. 




pern, (lineal). 






1 meli. . .... eu 


















s' •• :::::::::::::::::::: ifc 


5 ■' t 


f 






'HI 
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*WALNUT OR HARD WOOD. 



per it (lineal). 

*, i and I inch 8c 

1 inch 10c 

H •• 12c 

li " 14c 

2 •• 18c 



per ft. (lineal). 
2J in'jh 25c 

3 •* 30c 

3J " 35c 

4 '* 45c 

5 " 60c 



"^Circles from three to four times the price of straight; cut right and lefl. 
subject to regular discount 

Ajyproximate Weights. 



Prices not 



Weight of Doors. 



4 panel, 2-6x6-6 
4 " 2-8x6-8 
4 "2-10x6-10 
4 •• 3x7 



13-16 


32 lbs. 
34 " 
36 •• 
38 " 



1 3-8 

35 lbs. 
38 •* 
42 '* 
48 ** 



Add 12 lbs. for i}^ thick, to weight of 
^H inch. 
4 panel 2-6 x 6-6, inch. 26 Ib.s. 



Weight of Blinds. 



8x10. 

9x12. 
10x14. 
10x16 
10x18. 
10x20 



13-16 



<< 



14 lbs. 
17 •• 
20 '* 
22 •' 
24 " 
27 •• 



Weight of 8 Light Windows. 



Si2e. 



9 
10 
10 
12 
12 
12 
12 



X 
X 
X 

X 
X 
X 
X 



12 
14 
16 
14 
16 
18 
20 



Thick- 


Glazed. 


ness. 




1 3-8 


17 lbs. 




19 " 




22 " 




23 •• 




24 " 




27 •• 




32 " 



Un- 
glazed. 

8 lbs. 
11 " 
12 
11 
12 
13 
14 



(4 
(< 
(I 



Weight of 12 Light Windows. 



Size. 


Thick- 
ness. 


Glazed. 


8 X 10 


13-16 


14 lbs. 


9 X 12 


i< 


18 •♦ 


9 X 12 


1 3-8 


21 " 


10 X 14 




26 " 


10 X 16 


i( 


27 " 


10 X 18 


<< 


33 " 



Un- 
glazed. 



6 lbs. 

8 - 

9 •• 

11 •• 

12 " 

13 '• 



Weight of Mouldings. 
1 inch X 1 inch, 108 feet lineal, 15 lbs. 



Weight of Lumber, etc., Dry. 
Flooring, Dressed and Matched, per 1,000 feet 1,800 pounds. 



Siding, Dressed, 
Ceiling, I inch thick, 

•Boards, Dressed 1 side, 

" and Dimension, Bough, 
Shingles, 
Lath, 
Pickets, Dressed, 

" Rough, 



<( 



(( 



(( 



(( 



(< 



<4 



C( 



It 



<< 



tt 



800 
, 800 
, 900 
2,100 
2,500 
275 

pieces 500 

1,800 
2,500 



i( 



(( 



(( 



(< 
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1 




C, 


■ Stair biiildorH Bouaciilly ftirnisli their prioea at 
F so muuli per step, iiicludiiia rails, biilnstprs, 

■ nawelH. etc.. all complete and Uxed iiiooonrd. 

them by ArchitentH. 

The following ate appro xitiift to prioofl: 

Main HtaircftBeB of piue, 3 feet wide, with roturno.i 
noBings and scroll bmokets, hiii'd wood rail, 
turned newel and btilustcra .titperhtep 

It ia found itopoBBihle, however, to give in n 
work of this kind prices for the vnrioiiB kindK 
of oorpeuter's work, which vary in diniensionH, 
material and finish; enough informntlnn, how- 
ever, it 1b hoped, has been furnished to be n1 
servioa in making oat approximate ostimutea. 

Dinry Tiu-iwd Balantfirii. 

Prices for Fancy Turned Cherry or Black Wolnul 
BulnBterH: 


n,08 
u.io 

DM 
O.U 

0.1S 

(100 

am 

U.10 
11.13 

<1.M 

U.IMl 

a,2G 

4,(K) 

o.in 
0.18 
IJ.20 




2 ■■ '■ :::::;:■;::::::::::;:::::::::: 




4 ■■ ■' ;::::;;;:::::::::::;;::::::::' 


With neck moulding, add 2 cents each. 
Prices for Oak or Ash Boliwlera: 


;...,"::;::;■■■■;■■;■■■;■■■■;;;■■;:' 






aj ■■ ■■ ::;::::::::::;::::::;::::■;:;■ 


IHiney Tannl Nfird Ponln. 

Prices for Bkck Walnut or Cherry; 




7 '■ " ■' " ■' wiilliut only. . , 

Fluted or OeUigm llalimh-i'«. 

Prices tor Fluted or (IctHBuu Chetty or BliMik 

Walnut BaluBters: 
1] inch fluted or oatagon vach 


21 '■ 


f 





f 
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^2 inch fluted or octagon eacli 

4 

^ahogany costs abont double price. 

**rice8 for Oak or Ash Balusters: 

1 J inch fluted or octagon, cacl. 

^ (< II II <i 

^i << II II II 

2^ " •< II 11 

^1 •< 11 II II 

l*lain Oct(ujon Staxml Xewd Pasts. 
Prices for Plain Octagon Staved Newel Posts, 
Black Walnut, Cherry, Oak or Ash. 

8 inch octagon newel posts, with cap 

9 '■ (( II i( i< 

10 <« II II II II 

11 << »< II II II 

12 " ( < II II i< 

For mahogany posts, add $3.00 each; for raised 
OU panel, add $1.25 each. 
(^ctmjon Ithink Panel Newel Posts. 
Wees for Sunk Panel Newel Posts, Fanoj 

Moulded, Black Walnut, Cherry or Oak: 

8 inch sunk panel posts, with cap 

9 " 11 11 i< 11 

10" <i <• <i i< 

11 " (I II II II 

12 " << << (< <( 

For circle top panel ado 

niahogany * • 

" circle top panel **• 

full veneered •' 

^k Pntiel Newel Posts, Panels Veneered. 

"Jfes for Sunk Panel Newel Posts, Black Walnut, 

Cherry or Oak, with Panels Fancy Moulded, 

and Veneered with Mahogany, Rosewood 01 

■Kird's-eye Maple: 

^ inch posts, with cap 

i) •• II II 

10 " II II 

11 '• 11 II ' 

12 «« 11 11 

F«n veneered ...............' add 

\[ •• with French burl •• 

•* •' extra " 

" •♦ •♦ double extra... " 

''^•— The above are wliolesalc factory prices ; add profits. 



Approxi- 
mate 
Price. 



Correct 
Price. 



0.22 
0.24 



O.U 
0.1 (J 
0.18 
0.20 
0.22 



5.00 
5.25 
5.50 
5.75 



8.00 
8.50 
9.00 
9.50 
lO.(K) 
1.00 
2.00 
1.25 
4.00 



8.50 
9.(K) 
9.50 
10.00 
10.50 
2.50 
3.50 
4.00 
1.50 
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™4 finil height of story, top to top. 
'■ u Doe lens tliaii tha No. of Ii[ser8. < 
■gUi of nm. 



with thiH, 
ivith this, 
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ya THE Builder's guide, ^ 




Approil. 


Co 

p 


NaiU, per keg. 


2.30 

2.4g 
2.70 
2.95 
3.70 
4.45 
4.45 
2.30 

5.00 
1.50 
4.^ 
4.00 

i.ir, 

1.00 
1.38 
2.75 
O.li 

0.30 
0.63 
0.65 

30.00 

2.50 

4.50 
8.00 

0.60 
l.OO 
3.00 
2.00 
3.00 

2.50 
7.50 


aaand M 






-3d fine ■■ 






Floor oaaing and box 75c. above the same nxea 

ofoommon. 
Finishing, SI above, And fine finishing $1.33 

above. 
ClinrJi Nails, per keg. 








Door B«Ua. 

Size. 4) X 43 Gx5. 
Japanned acom per doz. pairs 






Sash WeVjIda per lb. 

Bash Line. 

Best Hemp per lb. 

Bestliner.". "^ ■' 


Moiiise Locks — brass face atid Ml, easy spring. 

3i to4Jinch perdoz. 

Do., for front doors. 
Paetory make, plain front eacL 


Boston make, plain front " 

ifeor Knobs. 

Solid glass per ael 






Bronze motal " 

Sashfuals. 

Plain brass per doz. 
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^ickel plated, 8elf-locking perdoz. 

-*^i'oiize metal, self-locking *' 

Itound head, nickel plated, for window j IJ in. 
beads per gross "j IJ •• 

^tore Door Handles — mth mortise latch. 

I-«acqnered brass per se< 

bronze metal ' * 

I-«ead pipe per lb. 

Slieet lead •' 

Kock tin pipe " 

Tron. 

^Vrought iron I beams, 4 to 10} in per lb. 

^Vrought iron I beams, 12 in •* 

brought iron I beams, 15 in " 

^Vrought iron channel beams, 4 to 12 in. . . . *' 

brought angle iron <« 

"Wrought T iron «« 

brought girder plates " 

^'rought girder rivets <« 

Hyatt light per ft. 

^leet Iron. 

Common 

liussia iron 

American planished A 

B 

^Ivanized iron 

^per. 

•^^ieathing copper 

§ie€t Zinc. 

*ull casks 

I'Oose 




4.50 
12.00 

1.25 
1.50 

3.50 
7.00 

0.7 
0.0 
0.35 

0.04 
0.04 
0.04 

OM 
0.04 
0.04 
0.05 
4.00 



0.13 
O.IOA 

0.9r 
0.13 



0.28 

0.08 
0.8i 



PAINTING AND (JLAZINO. 



Including labor and materials of the best quality, 
and finding all ladders, scaffolding, and other 
appliances necessary for carrying on the work. 



Approxi- 
mate 
Price. 



Correct 
Price. 



'HK BUILDER'S OUIDE, 



1 



i'cr Yanl Saperficlal 



1 flat surfaces nny cnnimon 



Aild for extnt oolora, to bo niUleil to the x'rica of 

Drabs, FreDuh Rrn;, BiilmoD, fawD. 3 cts.; Bruns- 
wick green, i cts. ; peaah blo>iijoia and lilac. 
IS Ota.; patent greens, yellow and bine Ttr 
(liter, 15 ctA,; Cliineae vermilion or lake. 
50 ota. ; Chineso or Ulte, twice done on a sciirlel 
ground, 75 oti. 

Flatted work also cborgeiT extra. 

Painting common color on Hashes, for 1 o 

each side 2 

do. do. oornices, facias and q 
sofflts of projecting roofs, or similar , 

do. do. couimon color in iron 1 
railings, gates, el^., with ^lain or 2 
spiked tops, indading delailR, mea- 3 
Hurad net, . 4 

do. do. oouimon color, on . 

window guards or other wire work, } ,, 

both sides | ' 

Paintinft oonimon color, on jalousie or | 1 
Venetian sfanlters, including frames, { 2 
measured from out to out, without] 3 
measuring latbs I 1 



r 1 



do. 



rs, except where eipre 

PfT Lineal Yatil. 

Bnra, iron or other kind, plain work. . 



ISTIMATOKS PRICE BlIOK. 



Chains, uny medium size -j g ' 

'''Min tail or anrbam, IwndnvilK or pin- J a 

iBili, eicluBtve of pin, oi bancls 1 .. 

'e |{att«rg and nvin waUr ounduc- i i 
ton, iucludiuK hends. sboeii, btacketa, \ it 

buijB and holdfnstB ( i 

^•Moriroftwnter pipes 2 

"MldingB nnder 3 inches girth, where { 'i 
dulacbed from painted work, or when } 3 

psinted adiSereot color j 4 

Jj^diJors, iDclnding rungs 'i 

°ain\Dga, square or moulded, under 9 ] 'i 

metes wide ] 3 

™iid milB, plnin or uiouldHd, 3 

Siring eonrse, or oilgo ot coping j g 

^^nlB of doora or I 41 inqhes wide j i 

MndQws. -jo - "la 

MlMB or figures, block or white, 1 „ , ■ ,„, 



, . per doz. . . B w 



^wters, wood o 

*Mkel«or CBTitiloveTS, wood 01 

^"lumej pots, iroa or other do. 3 

*'Uiiiii8r pieces <*' """J plain kincl, oach-j i 

|f?Of scntpers or knockers do. . , 2 

^'QgH, hook and eje strap, and similar { a 
n.K'ork under 12 inches in length . , each ) 
'•'ngeB, Uook and eye strap, and similar j ,, 
jj*ork, above 12 inches in length., each I 
''^ks, pins, Blaples, knobs, buttons, j 
twltfl, nntu, holdfasts, butt hinges, or ^ 2 

- similar work per dozen ( 

^mjm, street — mineral green. each 2 

, do. bronzed. do. 2 

}«iup irons do. 2 

■•^nip-poets, inclndinglampbames, heel j 
PMU, saddle, brackets and other fit- 1. 2 

^ ocnUi each I 

l«cks of any kind, inclnding slaples, j n 
«lo eacli) 
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PAINTING AND GLAZING {ConivlHed). 



Mangers of any kind, including rings ( 
and bolts each \ 

Newels, plain each 

Banning bolts, any size above 12 inches i 
in length, including hasps and sta- -| 
pies each ( 

Stay bars to chimney shafts, or similar \ 
work each 1 

Ventilators, including frames for each J 
side, painted each ( 

Gratings, do. do. do. 

Window sills do. \ 



2 
1 

2 
2 



2 
2 
3 



coats 
coat 



< < 



BEPAIBS TO OLD WORK, ETC. 

Painting in common colors in repairs to T < 
patches, not exceeding one foot super- } o 
ficial each ( 

Painting in common colors in repairs to T ■. 
patches, exceeding one foot, and not } n 
exceeding half a yard superficial, each 

Painting in common colors in repairs to 
patches, exceeding half a yard, and not 
exceeding six yards superficial . . . each 

Add 25 per cent to the above if in superior 
colors. 



1 
2 



(t 



t ( 



MISCELLANEOUS WORK. 

Per Yard Superficial. 

Painting with mineral or anti-corrosive j 
paint / 



do. 
do. 






do. 



1 
2 
1 
2 



coat 



c« 



(( 



with fire-proof paint 

or paying over with best vege- 
table tar mixed with ochre 
or Spanish brown and pitch 
in such proportions as may 
be directed, and thoroughly 
mixed and boiled together 

with coal tar, mixed with 1 lb. " 
pitch, and 1 lb. rosin to 6 
gallons coal tar, boiled to- 
gether 

Sanding in imitation of stone, or splashed in 
JmiMion of granite, add to common painting . . 



[ 1 



Approxi- 
mate 
Price. 



0.20 
0.10 

0.10 

0.30 

0.04 
0.05 
O.GO 



0.05 
0.07 

0.15 
0.18 

0.15 
0.18 



0.08 
0.10 
0.06 
0.10 



0.10 



0.05 



0.10 



Cor 
Pr 
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PAINTING AND GLAZING {Cotttinited). 



GBAIMINa AND YABNISHING. 

ftr Yard Superfickd. 

Common graining, in oil or water oolora, as may 
be ordered, in imitation of oak, maple, rose- 
wood, walnut, or mahogany, including glazing 

Superior do. do. do. 

Per Foot Lineal. 

Graining, in imitation of any wood on hand rails 
or similar work 



KUMEBICAIi WOBK. 

Graining in imitation of any wood on plain 
newels or similar work each 

Graining in imitation of any wood on balusters, 
plain or turned, or similar work each 

YABNISHING. 

-F*er Yard Superficial. 

Varnishing with best copal on new or ( 1 coat 
old painted, or grain work ) 2 " 

Varnishing on hard wood, including j 1 *' 
sandpapering and oiling (2 " 

-?*er JFbot Lineal. 

Varnishing with best copal on hand-rails (1 •* 
or similar work | 2 ** 

NUMEBICAL WOBK. 

Varnishing with best copal on newels, (1 " 

plain or turned, or similar work { 2 " 

Varnishing with best copal on balusters, J 1 " 

plain or turned, or similar work j 2 '♦ 

Glazier's work varies in prices so much that it is 
considered best not to quote any price. As a 
general rule, the painter takes the contract to 
perform all the work in this department, along 
with the painting, but it is much better to let 
the contract of glazing and furnishing glass, 
independently, and prices for the work can be 
obtained in any locality from reside nt painters. 



Approxi- 
mate 
Price. 



0.12 
0.22 



0.08 



0.15 
0.04 



0.08 
0.15 
0.10 
0.18 



0.05 
0.10 



0.20 
0.30 
0.06 
0.08 



Correct 
Price. 
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1 


^H IFiiutoo tVi<w.-, Prices airrKnt jm- box of 5 fed. H 


■ ^ 


^M Sua. 


.^ 


■ ^ 


3d. 


411.. 


W 6x 8-10sl5 


«8.00 


$6.75 


$6.25 


$5.00 


11 1 14-161 2* 


8.75 


0.00 


7.50 


7.00 


11 1 22-20 1 30 


11.25 


10.50 


9.75 


8.00 


15 1 36— 24 1 30 


12.76 


11.50 


10.00 




26x28-24136.... 


13.50 


12.25 


11.25 




20 I 3S— 26 k 44 


14.75 


13.75 


11.75 




26 146—30 I 50,... 


16.25 


15.00 


13.00 




30x63—30x64 


17.25 


16.00 


13.50 




30x56—34x56 


18.75 


16.75 


15.00 




3ix58— 3ix60 


19,50 


18.00 


16.00 




36x60—40x6(1 


21.00 


19.50 


18.00 




Double. 


S.^ 


... 


nL 


3d. 


4D1. 


6x 8-10x15 


$12.00 


$11.00 


$10.00 


$9.26 


11x14-16x24 


14.75 


13.75 


12.75 


11.76 


18x22-20x30... . 


19.00 


17.75 


16.00 




15x36-24x30 


21.60 


19.36 


16.50 




16x28-24x36 


23.00 


20.75 


18.25 




26x36—26x44 


25.00 


23.00 


19,25 




26x46—30x60.... 


27.00 


25.00 


21,25 




30x52-30x54 


28.50 


26.00 


23,25 




30x56—34x56 


30.00 


27.75 


3475 




32x58—34x60... . 


31.75 


30.00 


37.00 




34x60-40x00.... 


35.50 


32.50 


30.25 




Hizes abuTe— £10 per Lox extra fur ovary five iuches. 


An aciditionftl 10 per cent, will be charged tor nil rIbsh mi 


than 40 inehea wide. All sizeB above 52 inuben in length, and i 


making more than 81 inches will bo chained in the 84 nail 


inches' bracket. 


Per Bqnare foot, net enah. 


ftW«, 


use, acyllg} 


t, and Floo 


r Glass. 





1 Flnted plate.. ^ 

1-lG Flnted plute 20022 

1 Flnted plate 25@37 

I Rongh plate 22@21 

\ Rough plate 
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WMmli Prices of Fuinlf and Oilin Aew York. 

Cliftbloolt per ton 

Oiaft in bbla por 100 lb, 

OUnidfty. per tnn 

ffWliog, gildera, etc per 100 lb. 

lilting, common " 

Puiiifliite, Eng 

Rrii white, American 

faiJ, white, American, dry 

l<*d. white. American, in oil pure 

l«d, EngliBh, B.B., in oil 

laid, red, American 

l^llurgo, American 

J^t^Loi^e, f^ngliah 

OcJkb. French, iry 

VenBUan red, Americun 

JWtiiui red, English. 

iMtan red, English 

Tatkey red, English 

Indian red 

^amilion, Am. lend 

Vermilion, English. 

C<rmine, American, No. 40 

t'hronie yeUow, in oil 

^agB mineral 

fuin green 

Sioimii. rttw(Ameriam) 

^ienna, Italian lump 

wenna, Italian powdered 

Pmber, American raw and powdered 

{[niber, Turkey, lump. 

WQber, Turkey, powdered 

Drop black, English 

I^p black, American 

Pniasian blue 

Plttamarine blue 

Chfoma green 

Oiide zinc, American 

" ■■ -nc, French, VMG 8 

ac. French, V AC R H 




0.40 
2'2.0O 
0.75 



0.04 
0.08 
0.021 



0.04? 
0.09 
0.071 



I 



r ., 1 


1 


K^:. 


te 




3.00 
1.50 
0.3S 
0.45 
0.3(1 

o.a;i 

0.3(1 
0..% 
0.46 
0.07 
0.75 
(l.«0 
0.40 
U.26 
U.^Q 
0.0:1 
O.GO 
O.TG 
O.IK) 
1.B6 


1 


AXHiHtll&t ■' 

Boll, lioOBU per lb 

(HinoU cMh 

Ornnkn, flat, mtfrtiiie i Double ■■ 

(Treble " 

Cranlu, bnwR, tnoludlng broHH ( Sinfflo '■ 

oomplBlfl ('ftBlile - 

(!ritnk», bm»N. plain, drlviDu nny ktnd ■' 

Hell pulK bniM or broD«ed, indndinij ( ., 


do, do. with Hunkiilnte ■• 

Htrniia bfMH ulido pnll ■■ 

.■■i.i|.l. 1. , <n. !iiil||Ljf BOIOWM,.,, j DOTlbla . . " 

1:1 1 1' ' 1 'iiij; wiro, any bIkb pur d 01. 

1. ii ■■■■ 1. miygimdo jxTlb. 

II. "Tiiiiluta, labor only. I FifHt lloor 

lin lii.luiii iij.iiJM wiro, chock BjiriiiBH J Hecoud ■■ 
iimlBtiipW (Third ■' 


Bliumill MA'lTBlJUJl, UlI'l.ClJlNd LIYINC, lAlllIll, if 


„^„. 


.^ 




ApprDiri. 
Pr'«, 


Pric. 


J'ricopw Hgwtrt qf 100 /<.W Super. 

Hlutliig, uot \u<n than three iucbeH cover, with 


11.00 
0.07 




IntorliniDD between Blating and boarding with 




Covering with b<^«t 10 tin. laid ond nailod con- 


ExtMH tor ontting, fixing nnd Beanring to gahteB, 
ohimiiey HhnftR, hi pit, VBllays and ridgea, ronnil 
doriiierB, nkylighta and similar wotk.pnr It. lin. 

Allow extra for standing groove, flat or aoldared. 


; , 



w 



AMD ESTIMATOI 



Covered nitb best ^Ivauized iron, laid unil 
nailed eoniplete, with gftlvonizeil iron snila, 
>»ii| painted ander and over with one ooatof 
inti-cuiroBiTfi paint 

E»tn for cutting, fitting And making last to 
g>blea, Bta. .per fnot lineal 

StumjlH, veil laid, 1} inches to the weather. 



fiiinia^ to Flat Buofa v>Uh mi. CumpoiiUi 

laidMttipietein the bent mnnner, nnd"l 2pli 

«itli the beat inalerinlH; in nny nil" * ■> ■ 
ion, und not less than 1(1 gallon 

"Mapoiition to the sqnara 

■^'im to be altowod for builjinga over four 

slorioa in height 

slriliping off old eravel, repairing with felt and 

Woliag anew with composition and grovel. 

^''lulic Stale Eoqfing. 

^ii CDmplete in the heRt manner, and | .1 ] 
'*}lb the best materialH, in any ititna- [ i 



**p(iirinp round chimneys, dormers, Hltjlights, 
M against gables, with new fillets, felt and 
WiiBpoBition per yard lineal 

^Wpated felt per lb. 

'•"inpoaition for Coating per bbl. 

do. do. per gal, 

^Vel. Bne clear griL perbnsh. 

"wjferand laborer included per day 



*iw*, OuUtrs ami OiwJwciors— all vui 
Jirnd compete. Per Foot lAnail. 

^Ves (iiitteTS, asmi-ciranlar, of best I 
Uq (2G oz. per foot Hnper.], with 
Wllorwirededges, solderedjointfl, | 
stopped enda, nozaled J — " 
for condnctcra, etii., al 
feet lineal 
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Eavos, gutters, Hemi-dTcnlar. of beBt] 6 ia. dinm. 

Americfin galvaaized plate ir 

eiecnted as above, inoladiDg f 

vaaized icon brackets ^ 

Kain water condnotors of best tin 

(26oz. per foot «nper.)witli lapped 

And soldered joiatH. moliiding 

taah bandn, bends, elbows, shoes 

and galvanized iron fastenings, , . 
Rain water condnctora of cast iron, 

inclndioK bends, elbows, slioea, 

wrought iron hold fosta, etc. 

Stripping off and taking down old „ . 

i-learing out old nails, and removing and piling 

the Btnff within a distance of 25 yards, pe 

1(10 feet Bnper. 






Slalt—Ddivfrnlin Kem Torh. 

Pnrple roofing slate per si 

Green alate 

Bed slate. 

Black slate, Penn. (Jersey City) 

Tiles, IJ in. mhhed per aq. ft. 

Tin Plaies—Duly I 1-lOc. per lb. 

I. C, charcoal, 10x14 per bo» 

I. C. eoka, 10 1 14 

I. X. charcoal, 10 ji 14 

I. C. chftrcottl, 14 X BO 

1. X charcoal, 14120 

LC. coke, 14x20 

L C. ooke, tetne, Hi 20 

L C. ohatooal, teme, 14 1 20 

Urte— Duty, Sheet, 2jc. per lb. 

Sheet per lb. 

Tinners' Stork. 

Tin plate, I. C, 10il4, charcoal 

Tinplale, I. X., 10x14, ■■ 

Tin plate. I. C. 13 x 13, ■' 
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ROOFING MATBRIALS (ContlHUtd). 



(I 



<i 



«( 



i« 



«i 



<< 



Tin plate, I. X., 12x12, charcoal. 

TinpUte,LC., 14x20, 

Tinplate,!. X., 14x20, 

Tin plate, L XX., 14x20, 

I. C. roofing, 14 x 20, charcoal 

I. X. roofing, 14x20, 

I. C. roofing, 20x28, 

1.x. roofing, 20x28, 

10 1 20 coke (for gutters), 250 sheetH. 

%5jc.; bar, 6|c.; lead pipe, 6Jc. 

'^fx^q FeU. 

No. 1 tarred roofing felt per lb. 

No. 2 «* «* 

^sin sized sheathing 

Common dry *' 

Carpet felt " 

Joofing pitch per gall. 

^xtra heavy tarred roofing or sheathing felt, 

per 100 square feet 

^chor brand "natural asphalt" sheathing 

felt per roll of 320 sq. feet. 

''Jtra heavy Anchor brand sheathing, per 100 

square feet 

^Miscellaneous. 

^ofing nails, wrought iron, clont plain. . .per lb. 

<lo. do. do. galyanized •' 

<lo. do. do. tinned •• 

^ueet iron, any gange, for roofing per 100 lbs. 

<lo. do. galvanized ** 

^^. do. cormgated *' 



It 



(I 



(( 



Approxi- 
mate 
Price. 



8.75 

6.75 

8.75 

10.75 

6.25 

8.25 

13.00 

17.00 

9.50 



0.02 

O.OIJ 

0.03« 

0.02^ 

0.03J 

O.OG 

0.75 

1.75 

1.10 



0.17 
0.20 
0.30 
5.50 
6.00 
8.00 



Correct 
Price. 
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Prices of Miscellaneous Sundries Required' 


about Buildings. 




«T*Nr.^l> WEOr<.,.T „«,. L*. .....KI, »T^ AM, <=» 


TIP.. 


Insidn 


Price |lc"' Fl. 


Enameled nr 


OutiUe 
Inches 


pcrlSol, 


I 


tO.08 




.40 


.24 




06 


to. 11 


.54 


.42 




09 


12 


.f>7 


.50 




11 


15 


.84 


.85 




13J 


19 


iM 


1.13 




19 


2S 


1.31 


1.67 


U 


27 




l.fifl 


2.2« 


4 


33 




1.91) 


2.69 


2 




64 


2.37 


3.66 


H 


75 


1.00 


2,87 


e.77 


3 


9G 


1.30 


3.50 


7.55 


3J 


1.25 


1.70 


4.00 


S.05 


4 


1,50 


2.05 


4.50 


10.73 


^a 


1.75 


2-40 


6.00 


13.49 


r. 


2,25 




5.56 


U.B6 




2.7S 


i.m 


6. 62 


18.76 


7 


a. 75 




7.62 


23.00 


« 


4.75 




8.62 


28.00 




6.50 




9.68 


34.40 


10 
12 


8,00 
12.00 




10.75 


40.64 

54.65 


Wire gauge 10 to 20 22 


24 2a 


BUck, per lb , G? n 


6 6 


9.1 fl 


N..B. lGto2n, 22aiirt24, 25Miii2r., 2 


7 2 


List, 12 13 14 1 


"• 1 


Disconnt, 30 per cent. 




Perfp<>t, in full pa.'ltB, R nnd 9 


13 


10 •■■■ 


X3 


11 


19, 


" 12 


nd 13 


lai 


LesH 


ban full packs, add ic 




i^^ 


-J 
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PATENT PliAjnBHED IBON. 



" A " Wood's pat, planished, Nos. 24 to 27 

•B" " •' «* «• 24 to 27 

Broken packs, Jc. per lb. extra. 



10.V 
4 



naus. 



Extras in following list are to show the diflference 
in cost of differeot sizes, and should be added 
to the rates quoted, or price of lOd. to 60d. 

lOd., to 60d. nails, fence and brads per keg 

^hove m. Kails. 

^. and 9d. nails add to each keg 

6J. and 7d 

4d. and 5d. 

3d. 

2d. 

4d, fine 

3d. •' 

2d. " 

Clinch, all sizes 

Cat spikes, 3 to 8 inch 
Lining nails, ^ inch . . . 









Barrel 



41 
II 



(( 



<( 
It 



C< 



n 

n 
1 

7 



^^I'c (Jjmmon Nails of same Size. 

Cnt boat spikes 

Tobacco, 6d. to lOd 

Casing and box, 4d. to 20d 

^nishing, 4d. to 20d 

Slating, 2d. to5d 

Each half keg, 10 cents extra. 



Approxi- 
mate 
Price. 



3.50 



0.25 
0.50 
0.75 
1.50 
2.75 
1.75 
3.00 
3.75 
1.75 
0.35 
4.50 
0.00 
0.75 
1.00 
1.50 
1.75 
2.50 
3.00 
4.00 



0.75 
0.50 
0.75 
1.25 
0.25 



Correct 
Price. 



I .™... 




^ 


f — 




OKS, 


Si",-f 


N. . 


Vcnliblor 




KcEisler 


I,o„ Ikn^ 




R=gi.l«. 


Cordi. 






► riinn 


4,1 


t2.00 


»2.26 


$1.20 


$0.00 






2.10 


2.35 


1.20 


0.75 


H.OE 




2.40 


2.65 


1.60 


0.85 


i.ao- 




a,i>o 


3.15 


2.10 


1.20 


l.SI> 




3.B5 


4.10 


2.40 


1.40 


I.5S 


10 I 


4.80 


5.05 


3.30 


2.10 


1.90 


12 1 i 


U.00 


6.25 


3.70 


a. 35 


2.1(» 


14 X 


n.oo 


9.il0 


G.O0 


3.80 


3,15 






N.., 




Rfgi'i" 


Rcai>.« 






l(cBi«wr. 


Black for 
Conli. 


Val«i. 


J.p.nnBL 




8 inch. 


sa.oo 


$2.30 


$1.32 


M.75 


Jl.OO 




2.95 


3.25 


1.70 


J. 15 


1.30 


12 ■■ 


3.85 


4.15 


2.30 


1.45 


l.ES H 


14 " 


4.76 


fi.05 


3.00 


1.75 


LSG ,. 


]6 ■■ 


6.35 


fi.65 


4.15 


2.6S 




18 ■' 


7.66 


8.00 


4.95 


3.30 


3. IS 




7iiich...eacli iL4G 






" 3.00 




po 


!b. 0.0H 


KIjrATiE KITCHBN HINKH. 






S 


.. 


Pbip. 




Enamo'nl, 
















1.10 
1.20 
1.30 
1.35 
1.40 


2.30 
2.80 
2. 'JO 
3.00 
3. IS 


4.75 
5.25 
5.76 
6.26 
6.60 














1.26 
1.30 
1.40 


2.80 
2.90 
3.30 


5.26 
fl.3B 
6.60 






1 ^^ 
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SQUABE XTTOHEN SINKS (Continued). 



$1.50 

1.60 

1.60 

1.65 

2.00 

1.90 

2.00 

1.90 

2.10 

2.40 

2.60 

2.60 

2.60 

3.00 

3.30 

3.50 

4.30 

4.50 

2.25 

4.00 

5.75 

6.00 

9.00 

13.50 

14.00 

17.00 

20.00 

25.00 

28.00 



$3.50 

3.75 

3.75 

3.75 

4.50 

4.25 

4.70 

4.25 

4.70 

5.60 

5.60 

6.20 

6.00 

6.80 

7.00 

8.00 

9.75 

10.50 

4.75 

9.50 

13.00 

14.00 

18.50 

28.00 

31.00 

33.00 

42.00 

50.00 




$6.75 

7.00 

7.50 

7.75 

8.00 

8.00 

8.50 

8.50 

8.75 

9.50 

9.50 

10.00 

10.00 

11.00 

11.50 

12.50 

14.00 

15.00 

8.00 

13.00 

18.00 

20.00 

26.00 

32.00 

32.00 

35.00 

45.00 



SOAP STONE TUBS. 



L7.5 

;.2.5 

.20 

.51) 



'-^ parts, length 4 feet; width 2 feet; depth 16 in 



4 
5 
6 
6 

7 
7 
8 



•• 6 in. ** 

<< «< 

<« << 

in. " 



(( 



(« 



(i 



i< 



6 in. 



It 



2 
2 
2 
2 
2 
2 
2 



(I 



11 



(( 



16 
16 
16 
16 
16 
16 
16 




26.00 
29.00 
32.00 
40.00 
43.50 
47.00 
55.00 
65.00 



Correct 
Price. 



8S 



I 



THE BCTLDERS GCmC, 



Length o fe«t; wi«lKh i feet; d«ptk 14 in. 





2 feet long; 18 in. wide: 7 in deep 

2 ** 6 in. long; 19 in. vide; Tin. deqp 

O t( 4» <^Q <« •« Y «4 CC 

3 ** 6 *• 22 " •• 7 •• " 



10.00 
11.00 
li.00 
13.00 
16.00 



Ownct 
Price. 



STANDABD HOISTING BOPES FOB KLXTATOBS WITH 19 WISES TO THB 

GTBAND. 



IKOX. 



o 

V 

e 



1 

2 
3 
4 

5 
C> 

7 

N 

\) 

10 

10] 

10 



Circum- 


• 


ference 


V 


in 


2J 


Inches. 


6J 


G 


2 


5i 


15 


5 


l| 


^ 


n 


4 


1 


H 


1 


'H 


1 


2S 


1* 


i^l 


J . 


2 




H 


!) 1(! 


H 


i 



Weight 
per foot in 
lbs. of rope 

with 
Hemp Cen 



7.80 
6.02 
5.08 
4.10 
3.10 
2.44 
1.95 
1.50 
1.14 
0.83 
0.65 
0.44 
0.35 



Breaking 

strain in 

tons of 

2,ooo 

pounds. 



74 
65 
54 
44 
35 
27 
20 
16 

Hi 
8.64 

5.13 

4.27 

3.48 



Proper 

working 

load in 

tons of 

3,ooo lbs. 



Circumler- 
enceof 

hemp rope 
of equal 
strength. 



Blin. 

size of 

druiH or 

sheave 

in feet 



Tillor rope | inch diameter, 16 cents per foot. 



8 
7 

t* 

I' 

2| 

2| 
2 

^ 
ii 



Price 
per foot. 

ia 
ceats. 

98 
76 
60 
50 
41 
33 
27 
22 
. 19 
15 
13 
12 
10 



H 



i " 



II 



12 " 



<i 



r 



i . 




Wcrgh. 


Broking 


p„ 


C^umfcr- 


Min. 


ix 


i 

■s 


Eiqfiop. 


H 


Sif 


lUcnglh. 


drum D. 
















I ? 


» 


7.80 
6.03 


107 
97 


22 

ao 




9 

8 


! ? 


1! 


5.08 
4.10 


78 
64 


17 
13 


1^ 


f 


: 1' 




3.10 
2.« 


52 
39 


8 


111 


5" 






1,1)5 


30 







4.! 






1.50 


24 


5 


01 


4 






l.H 


2U 


4 










0.83 


13 


3 




;'l 


2 




O.IB 


9 


2 


6 






M- ( 


0.44 


11 




^ 


^} 


ll 


i 


0.33 




^ 


2 



isemsr and Hi etaenD— Martin nteol ropes b1 



It thiia itutof Kopct V 



itCrslreRota, Whennu 
'I'hs weighl of Wire C( 



Whenni>ds<«ithK 



Notes on the Uses of Wire Rope. — 'I'wo kimis 
nire roj)u are manufactured. 'I'lic most pliable variety 
mtains wires in the strand, and ia generally used for hoisting 
id running rope. The ropes with 12 wires and 7 wires in 
e strand are stiffer, and are better adapted for standing 
pe, guys and rigging. Orders sliould state the use of the 
p«, and advice wQI be given. Ropes are made up to 
inches in diameter, both of iron and steel, upon special 
■plication. 

For safe working !oad, allow one-fifth to one-seventh of 
e ultimate strength, according to speed, so as to get good 
Mr from the rope. When substituting wire rope for hemp 
1*, it is good economy to allow for the former the 
;ht per foot which experience has approved for 



L. 



i 
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Wire rope is as pliable as new hemp rope of the sm^me 
strength ; the former will therefore run over the same sl2^ 
sheaves and pulleys as the latter. But the greater the di- 
ameter of the sheaves, pulleys or drums, the longer wire rope 
will last. In the construction of machinery for wire rope, it 
will be found good economy to makes the drums and sheaves 
as large as possible. The minimum size of drum is given in 
a column in the preceding table. 

Experience has demonstrated that the wear increases with 
the speed. It is therefore better to increase the load than 
the speed. 

Wire rope is manufactured either with a wire or a hemp 
centre. The latter is more pliable than the former, and will 
wear better where there is short bending. Orders should 
specify what kind of centre is wanted. 

Wire rope must not be coiled or uncoiled like hemp rope. 
When mounted on a reel, the latter should be mounted on 
a spindle or flat turn-table to pay off the rope. When fot- 
warded in a small coil without reel, roll it over the ground 
like a wheel, and run off the rope in that way. All untwist- 
ing or kinking must be avoided. 

To preserve wire rope, apply raw linseed oil with a piece 
of sheepskin, wool inside; or mix the oil with equal parts of 
Spanish brown or lamp-black. 

To preserve wire rope under water or under ground, take 
mineral or vegetable tar, and add i bushel of fresh slaked 
lime to I barrel of tar, which will neutralize the acid. Boil 
it well, and saturate the rope with the hot tar. To give the 
mixture body, add some sawdust. 

In no case should galvanized rope be used for running rope. 
One day's use scrapes off the coating of zinc, and rusting 
proceeds with twice the rapidity. 

The grooves of cast iron f uUeys and sheaves should be 
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filled with well seasoned blocks of hard wood set on end, to 
be renewed when worn out. This end wood will save wear 
Slid increase adhesion. The smaller pulleys or rollers which 
support the ropes on inclined planes, should be constructed 
on the same plan. When large sheaves run with great 
velocity, the grooves should be lined with leather, set on end, 
or with India rubber. This is done in the case of all sheaves 
used in the iransmissmi of power between distant points by 
means of rope, which frequently run at the rate of 4,000 feet 
per minute. Full information may be obtained on the size of 
rope and the size and speed of sheaves to be used for trans- 
mitting power, where the ropes are made. 

Steel ropes are, to a certain extent, taking the place of iron 
ropes, where it is a special object to combine lightness with 
strength. 

But in substituting a steel rope for an iron running rope, 
the object in view should be to gain an increased wear from 
the rope rather than to reduce the size. 



STEAM PRESSED VITRIFIED DOUBLE GLAZED DRAIN PIPES. 





Bends 

and Elbows. 

Each. 


Branches. 


Traps, 
Each. 


Pipe, per Foot. 


Single. 


Double and V. 


2iuch, $ .13 

3 •♦ .16 

4 " .20 

5 " .25 

6 '* .30 

7 '• .35 

8 •• .45 

9 •« .55 
10 " .70 
12 •' .80 
15 " 1.25 
18 ♦• 1.60 


$ .40 

.50 
.65 
.85 
1.15 
1.50 
2.00 
2.50 
3.00 
3.75 
5.00 
7.50 


$ .48 

.61 
.75 
.90 
1.05 
1.20 
1.45 
1,70 
2.00 
2.52 


$ " 

1.30 
1.55 
1.80 
2.05 
2.45 
2.85 
3.30 
4.24 


it 

Is 
Sis 

Si y 


$1.00 
1.25 
1.75 
2.50 
3.50 
5.00 
6.00 
7.00 
8.00 

10.00 


House Branches, 
per lineal ft. 


Sewer Branches, 
per lineal ft 




15x6 
18x6 


$1.75 
2.50 


15 in 

18 ' 


I. $2.25 
' 3.00 
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Eeducers and Increasers — Price of Bends measured at largest 
opening. 
Byphons — Price of Bend and one foot of Pipe added. 
Onsets — One-half the price of Traps. 
Slants — Price of one and one-half feet of Pipe. 
Collared Pipe, in lengths of 2 feet, from 2 to 12 inches incloslTe. 
Pipe with Kings, in lengths of 3 feet, from 10 Inches upwards. 



PUMPS. 



DESCRIPTION. 

Iron Cistern Pitcher Spout Pump, Suitable for Iron 
or Lead. 

Boxes from 2.J to -l.\ in. Suitable for 1 to IJ 
in. pii)e. . . f each 

Iron Close Cistern Pump. 

Boxes from 2 to 3 in., suitable for 1 to IJ in. 
pipe each 

DowjUuss Cistern Pump. 

Boxes from 2 to 3 in., suitable for 1 to IJ in. 
pipe each 

New Style Side Cistern. 

Boxes from 2 to 3 in., suitable for 1 to 1 J in. 
l)ipe each 

Cistern and Well Pump. 

From 2j to 4 inch cylinders, bored and pol- ) 
ished each 1 

Tight Top Cistern and Well Pump. With Cast Iron 
Set Lengths. 

From 2} to 3 J inch cylinders, bored and pol- 
ished each 

Extra long sets each 

Braced Deep Well Pump, 

From 2J to 3J in. cylinders, bored and pol- 
ished? each 

i»^ 



Approxi- 
mate 
Price. 



4.00 

to 

6.00 

3.50 

to 

5.50 

3.50 

to 

5.50 

3.50 

to 

5.50 

10.00 

to 

15.00 



12.00 

to 
13.50 

0.50 



20.00 

to 
28.00 



Correct 
I'rice. 
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PUMPS {Ckmtinued). 



DESCKIITION 



Eii'jine Wdl Pamj). WUh Otst Iron Set Letujth. 

^ni 2j to 4 inch C3'lin<lcr8, bored and pol- | 
ixlied." each "i 



Im Well Pump. WUh Oaff Pipe Set Lciujth 

From 2J to 4 inch cylinder, bored and pol- ( ! 
ished '. eiich \ 

IhiUt Acthitj l^hrce Pump, l^hr liailnxids, Dis 

'i//mV.v, I to. 

For Hand and Power. 

from 4 to 8 inch cylinder. Stroke 8, Gallons j 
per minute, 40 to 80 each j i 

^Vmlic Jiains. 

Four Sizes. 

"jni 2 to 14 gallons per minute, drive 25 to j 
5t' feet where desired etc each i 

"■^fu House Enfjines. 

J,"r garden use each 

'*'rj;reen house, including pail, 3 ft. hose and 

"liscbarge pipe each 

^^8 pail each 



Apiiroxi- 
iiKite 
1*1 ice. 



22.00 

to 
27.<H) 

21.00 

to 
2(i.(N) 



^^ force Pumps, liored aiul PdisJied, 
\» 

^^- 1 from 2\ to i Iron cylinder each 

^ in. bore' ) Brass •* 



75.(K) 
to 
l.-Jo.OO 



y.(K) 
to 
20.00 



2r).(M) 

lO.(M) 
8.00 



$0 tol4 
14 to 28 



Correct 
J'ricc. 



{ 
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REMARKS. 



1 



^H It must be understood that the foregoing prices are onl; 
^V approxhnalely correct, and are subject to market fluctuations 
and local demand, 'i'hey are only given as a guide to the 
estimator where the actual current market prices are not ob- 
tainable. 

The most successful contractors are those who "figure' 
close, not overlooking a single item, and then adding fron 
15 to 30 per cent, to the aggregate for profits and contia 
gencies. 

The amount of percentage added, de[)ends in a gres 
measure on circumstances. Sometimes a contractor may h 
so full of work that he does not care to lake more unless ]r 
gets an extra good price for it ; then he will add on his esB 
mate a large percentage. Again, it may be that he has litt- 
to do and will be compelled to take work at the lowest p<K 
sible paying prices. 

In these days of keen competition men are often led 
accept contracts much lower than the work can possibly " 
completed for; then they will endeavor to make up the »■ 
ference by either overworking their employees, reduciH 
their wages, or "scamping" the work. The adoption 
either of these expedients will surely end in luin and 3 
struction to the contractor ; better not take the work at m 
if a good paying price cannot be obtained for it. 

Builder's Bookkeeping. — Guilders generally shou 
habituate themselves to reduce their buisness to a reliaLr 
system of accounts, and accustom themselves to regard the 
operations from tlie standpoint of dose and careful calcula 
tton. 

The simplest phase of the building business is, that to 
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'thkh ihe master builder acts merely as an overseer or EU)>er- 
intendent of the work, and does not undertake to perforin in 
pnsun any specific task. Where all the diffcrent items of 
wk, including mason's and tarpenter's work, are given out 
in coiilracls, the arrangement of these items of detailed cost 
a consolidated result is a simple matter of arithmetic, 
The work becomes more complicated where either the ma- 
son or carpenter work, or both, is undertaken in person liy 
Ihc master builder o|>erating through foremen and employed 
mechanics. To make the cost of such works tally with llie 
other items of cost, it becomes necessary to keep a very close 
watch over expenditures, or there will be niany and large 
discrepencies. 

Some builders undertake to perform with their own hired 
mechanics a great variety of work cotinccted with house 
luiiding, such as the painting, plastering, brick and slone 
work, and caqjenter work. In these cases the accounts be- 
come very voluminous and complicated, and the employ- 
ment of a skilled book-keeper becomes imperative. 

The items of work which are given out in separate con- 
tracts present little difficulty, as these may be readily for- 
Uiulaied. A strict record should be kept of payments made 
to the several sub-contractors on account of their contracts. 
An ordinary memorandum book, such as may be purchased 
on the streets or at the stationer's, will suffice for this pur- 
pose. One page in such a book should be devoted to each 
individual contract, ajid should be headed with the name of 
tile sub-contractor. On such a page should be entered the 
date and amount of each partial payment of the contract 
twice. This will enable the builder to see at a glance how 
much has been paid and how much is due upon a given 
contract. We may add, that such an account faithfully kept 
»ffl constitute acceptable evidence in any court of law. 
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Tv: '.ff/n'^y. ',: ;;.i //;. if.': '---Trrr.-.rir w-jcx ciIL Kr greciter 
r/, r. ," :^: jr,'; y-.r *. »i>^'*.'i, tt:, .z'^'.-z z,:A 2/.ciz-2.it: pay-rolls 
^.^f..f\ Iff: 'K*ry. f'/f *.''j.:. yi't. »;.-::;--,t ::.c work. fxTrt'onned 
n>r/'if*: (\'f,.*: f/i. \',.*: j/T'rTiiiVA w;i^T-r ::se :rfl;>rovcEacni k being 
Ut'*fU\fft ;»»>/ fr'^/« l/i';»i. Jn f,ir;j<;r:Urr work, esf»ecially, 
t»,' ;/;»/ r/;l of ;?!) ^ho;i work MiO'/ul \mz f.roperiy apporiioneH 
;.j*'J ')i:*t\\t\t\fA iittt'fU't! trie vrveral jol-rs, and each sub-dm- 
:;»ofj / \titty*'t\ uri'I'T if'* jipprojiriaic hea^l in the Look of each 
yAi, '\ \t*' r»j)'; *ilioiiM l/c rigidly enforced of requiring all 
hf ff^ nil fiM-n to hirnisfi :^'paratc itemized bills for material 
«;^ hJ (o ;iiiy )MrliMil;ir job, or intended to Ixi used for aspe- 

I )\\i job. A'v lli'-.v: bills ;tre received their totals should be 
* h(< I* 'I on IJM' ;iM (;iint book under the appropriate heading, 
wb' llM'r lor <;irprnl(:r or ni;ison work. 

A )Mi|/'' ill ill*? nieiiionmduin book should be devoted to 
»ill ill'' MM ii|rMl;il I'XpiMisfs iiot ii|j|)ertaining to the mechanical 
|HMiioii ol ilif work, such as interest, taxes, legal and archi- 
hiiiii.il liTM, bioki'ra^cs, etc. 

SiH li »i MVMliMii of accounls really embraces all that is 
Mi'MUMiiv lo liiMiir«h a l)nil(kT wilh an intelligible view of the 
\ Mfil nl liiM woik MM it progresses. It would be well to devote 

II )Mi}',i' III iIhm bonk h) a ivrord of any notes which maybe 
I'jvrit oub iiuiii aling their dates of maturity and amounts. 

'\'\w only huther suggestion to make is that a monthly 
bill. line Nheel should be taken off in a form which we will 
iuiln .ite. This balance sheet will consist of an enumeration 
ol ih\' luadingsol all these at counts. Three i>arallel columns 
will \w letpiiivd to display the noeillul data. In the first 
« ohmuK opposite its appropriate hoailing, may be stated the 
total au\o\uU of each contract as made, or the assumed cost 
\\\ \\w ucm ol woik. In the mh ond column may be given 
\hv' ;\tnouiu paid on accomu of each uom. In the third 
Ctvhn\u\ wuiN Ih^ stai^nl iho duleronco between the respective 
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amounts in the second and first columns — wliich will be the 
'imounts unpaid and due on each item of work, and the total 
of these differences will be the whole amount unpaid on the 
job. This balance sheet will enable the builder to perceive 
at a glance the precise financial position of his job, and will 
constitute besides a faithful monitor of the accruing costs and 
their distribution. 

We submit this form of balance sheet without any further 
explanation, believing that it will commend itself to the ap- 
proval of painstaking builders, and as here presented will be 
self-explanatory. 



BUILDEBS BAIiANCTS 8HET. 



Heads of Accounts. 



Brown stone work 

Ms and tubes . 

Blinds, inside and outside 

Blue stone work 

Carpenter work, including — 

Hardware 

Labor 

Timbers 

Trimmings 

Dumb waiters 

Framing 

^sh and sylights 

Glass, plate — sheet and fancy, 
Doors — hardwood and pine. . 

Hardwood mantels 

, Mirror frames and cornices . . 

Wainscoating 

Iron work, 

l*lasterer*8 work 

Hoofer's work 

Furnace work 

Stair work 

Gasfitting work 

Hnmbing work 

Marble work 

Crrate work 




Amounts 

paid on 

Account. 



D.il.'uires 
due. 
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BUHiDEB^s BALANCS SHEET {Continued). 



Heads of Accounts. 



Bange work. 

Paintiiig 

Mason work, indnding — 

Excavating 

Bricks 

Labor 

Boilding stone 

Lime and cement 

Interest account 

Taxes (if any) 

Surveyor's fee 

Architect's fee 

Counsel's fee 

Insurance 

Coal 

Permits 

Watching 

Brokerage 



Totals 



Amounts of 
Contracts 
and estunated 

COSL 


Amounts 

paud on 

Account. 


$ 




$ 









Balances 
due. 



It will be seen by the foregoing lists that the prices give** 
are not always the same for the same class of work or nia-^ 
terials ; this is accounted for by the fact that the first figured 
given are gathered from Southern and Western sources, whii^ 
the latter are taken from Eastern and Middle State pric^ 
lists; but the estimator should in no case rely on these rates 
alone if he can possibly obtain the local current prices. 

We now enter in another department, and one that should 
be thoroughly understood by the estimator and contractor, 
to enable him to arrive at something like correct quantities* 
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Heasxirement of Artificers' Work. 

y»i lay down certain general rules for tlie iiieasurement of 
Artificers' work as generally practiced by ex|ierienced sur- 
Wyors, There are, however, certain local customs which 
Pfwail in different places which have always been found difB- 
i^il lo overcome. No doubt but that measurement sinijiiy 
liyihe cubic, superficial, or lineal foot !s the fairest way — irro- 
^tive of customs to the contrary — and if architects would 
Kratnence the practice of inserting in their specifications and 
contracis that the work shoulil be thus measured and paid 
fir, ii would soon become a recognized custom. All sur- 
veyors do not take their measurements in the same order, or 
ti.'ep ihelr books in the same form. The following rules, 
™wcver, will be convenient to observe : 

Take the several parts of the work in the order most con- 
venient, observing always to enter the length first, next the 
*i<!th, and lastly the depth or thickness. 

Ascribe the nature of the material and workmanship, and 
°ie nact situation of the work. A strict observance of these 
""'« will facilitate the future identification of the dimensions 
•iih the work from which they have been taken, should a 
f^erence be required to them in case of dispute. 
excavators' work. 
j4/ per aibk yard. 
'fpiid for according lo the schedule, keep the work under 
'*'' different items separate. Trenches are usually kept 
^fparate. 

DRAINS, INCLUDING PIPES, ETC. 

At per yard mnning. 
State the depth and size of pipe or drain. 
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^^H ALLOWANCE FOR SLOPES. ^^H 

Wliere the sides of an excavation will not stand vertical'yj 
allow 3 inclies on eacli side for every foot !n depth. 

For pijjcs take the bottom of tlie trench about 9 inches 
wider than the diameter of the pipe. 

SHORING AND STRUTTING, ETC. 

It is better that ivlien shoring or strnttiiig becomes neces- 
sary, the contractor siiould provide for this in his estimate. 

PUMPING. 

When necessary, to be paid for per day labor. 

CLAY PUDDLE OVER VAULTS AND ARCHES. 

At per yard superficial. 
Stnte height of arches, and thickness of puddle required. 

PILE DRIVING. 

Number the piles, scantling, and length of feet to b^ 
driven, number the ringing, pointing, shoeing, and slate llie 
weight of the rings and shoes. 

CONCRETE. 

In thickness of 12 indies and aye,j, per yard eHlnc,-\xa&<st 
pavings or hearths, or less than 12 inches thick, /^z- jwrf 
supeijicial. 

When concrete is lifted above ground, state the lieight 

MASON AND STONE CUTTEB'S WORK, 

Walls built of nibble stone are sometimes measured by tl 
toise (French), which contains 87.16 cubic feet English; 
some measurers only allow 84. feet. Sometimes it is mea- 
sured by the cord, 128 feet, sometimes by the perch, and 
again by the cubic foot. Walls under 1 foot 6 inches in 
width measured as 1 fool 6 inches work. AValls over 1 foot 
C inches, and not 2 foctfi inches, are taken as 2 feet 6 inches 
in Hork, Footing courses are measured extra. 



d by tfte^ 



LCack Work of a superior kmil on ruliMf iniisonry 
Essural separately and described. 

N Stones of selected stones are allowed as block 
Jtoe, and other dressings in a similar manner. 
PiWallisg op Block Sitine is charged al jier cubic foot, 
I weoniing to description, similar to ashlar prejiared and 

intluiling all beds and Joints, but the face is charged extra 
iJB foot superficial, according to the way it may be drcssedi 
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Dfjimtion of terms /or the /.//■.>/- on slo'i 

Plain Work is tlie even surface produced without sinking 
"lore tlian necessary to remove the mere irrogularilius of the 
ilonc. 

Sdnk Work is the cutting or chiseling helnw the plain 
surike, as in rebating, or the weatherings of string courses, 
lyings, and cornices. 

Circular Work is that required to form convex or con 
"ve surfaces, as to the shafts of columns, arch stones, or cir- 
cular curbs. 

CiKctJLAR, Circular Work, is that required to form a 
^I'liere or a niche head. 

Moulded Work, straight, is that to cornices, etc. 

Moulded Work, circular, is that to the necking or capital 
o'^wlumiis. 

LAHOK IN GENERAL. 

It is the practice of most surveyors to take only one bed 
'^nd one joint to each stone, ami two if not sawn. Jt is best, 
noivever, to measure, and to state that such has been done, 
aifow the largest dimensions for the cubic contents. One 
jnint only to be allowed to every 3 feet in length when the 
*ork Ls continuous, as in strings, copings, etc. Take plain work 
^^ibed to ail faces and returnud enife nuless otherwise worked. _ 
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Girth the sunk worit, moulded work, circular iilain, an 
circular moulded work as it appears. 

Take splayed and fair edges, under 6 inches wide, bad 
joint, throating, grooving, sunk rebates, mitres to sinkings, 
hamfers, reeds, flutings, haunches, joggle and iron tongueJ 
joints, cutting and pinning to landings, etc., by the foot run. 

Niimlwr fair ends to steps, pipe holes, cramps, plugs, 
dowels, mortise holes for door posts, rounded corners, noich- 
ings, letting in coal plates, air traps, sink stones, cutting and 
priming ends of steps, stopped and level enils to sinkings, 
mitres to mouldings, external and internal (according to 
girth) returned and mitred ends to copings, neckings to 
chimney pieces, etc. 

REGULATIONS FOB THE MEASUREMENT OF MASONRY. 

Cube Stone. If square measure net size when worked, 
when not square measure the size of a square stone of the 
extent required. When the stones are of scantling 6 feet and 
upwards, measure separately. 

Drafted Backs. The back of stones where drafted to be 
measured according to actual work shown. 

Plaim and Sunk Beds. One plain bed only to be taken 
for each stone, except to mullions of windows, for which twc 
beds are to be taken to each stone. Ordinary arch stones tc 
be considered as having one plain bed and one sunk bed. 

Plain and Sunk Joints. Not more than one plain joint 
to be taken for each stone, having one or more |)lain joints, 
All plain joints to be taken as they occur. 

Chiseled or Ruhbed Faces. To be measured to tht 
size actually shown on the external surface. 

Rough Sunk. To be taken ^^ hen a large quantity of stone 
has to be removed, as in stop mouldings to sills, window 
heads, and other similar work. 



ESTIMATOKS PKIfli; BOOK. 

Sink, Chiseled or Rubbed Faces. To lie measured! 
Wi ihe surface actually worked, adding tlic dq>th of the sink- I 
H- I 

Stopped Sinking. Tn lit; measured in such situations as I 
Id not permit the work to be carried straight through the J 
Hone, as in the stop mouldings to skills, window-heads, and 1 
Mhn dmilar work. 

Preparatory Lahor or Pi^ain Face or Bed. To be 
n wherever it is necessary to produce a face for the pur- 
it of setting out under-work, as in tracery heads, and other 
r works. Tliis is also intended to apply to niuUions 
of windows, one side and one edge of which are to be taken 
as plain bed. 

Mouldings. To be girthed, the surface actually shown, 
llie top bed, if weathered, only to be measured as sunk face, 

UouLDiNGS TO Faneung. To be girthed, including the 
bick panel. 

Circular Face to Soffit of Cusps. To be measured 
the whole thickness of the stone from back to front. 

Sunk Faces to Soffit of Cusps in Panelino. To be 
ineasured net on the lace, adding the depth of the sinking 
Ifoin the external face. 

Sl'nk Face in Margins for Evf.s. To be measured the 
"Ireme length and width. 

Circular Sunk to Rebated Soffit of Cusps. To be 
iieasurcd from the external surface, adding the depth of the 
rebate, 

Mouldings in Tracery. The extreme length of the 
siraight mouldings in the tracery of the window heads to be 
Measured tlirough the mitres and junciions with olher mould- 
ing. 

Thro/.t. To be measured per foot running. 
-.Groove for Cement. do. do. 
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^^L Gruove fus Sash£S. To be nieasureil per foot niniiing' 
^^^L .Rebatf, not Exceeding 3 Inches in Girth. To be 
^^^Bbcosureil per foot running. 
^H^ Mitres to Sinkings. To be numbered according lo 

MiTRE.s AND Return.? to Sinkings. To be numbered ac- 
cording to width of the sinking and length of the return. 

MiTRi':.STO Mouldings, To be numbered according B 
tlie girth of moulding. 

Mitres and Returns to Mooldinds. To be numbered 
.iccording to the girth of tlie moulding, and length of tlie reium. 

Stopped End of Mouldings. To be numbered accord- 
ing to girth of moulding, and length of return. 

Stopped Ends of Mouldings of Spla\'ed Sili.s and 
Sills of Panels. To be numbered according to tbe girth 
of the moulding and entreme kngth from top of sill to jjoint 
of intersection. 

Rough Sinkings for Cusped Window Heads and 
similar Sinkings, To be iiunil>ered, taking the average area 
of the sinking and the full thicknesss of tbe stone. 

Carved Stone Work is sometimes paid for by the piece 
or by the fiKit superficial. See pages 34, 35, 36, 37, 38, 39, 
and 4.0. 

iiRicK work. 

This is measured genemlly by the one thousand brii.ks, 
laid in the wall. Sometimes, however, it is measured by the 
perch, and sometimes by the foot cubic, but not often. The 
following rule shows how the number of bricks may be fomid 
in walls of any thickness : 

A 4j in. wall rerjuires for each foot superficial, 7 bricks, 

A 9 iu. " " " " 14 " 

A 13 in. " ■' " " 21 « 
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A 22 in. wall requires for each foot superficial, 35 bricks. 
Add seven bricks for every half brick additional added to 
tlie thickness. 

Deduct all openings for doors, archways, windows, gate- 
ways, or other large openings. Flues, ends of joists, girders, 
sills, lintels and boxes of sash frames, are generally counted 
solid, as the wastage of material and time in working around 
these places more than makes up the difference. 

Rubbed brickwork and ornamental work must be measured 

separately and charged extra, unless otherwise provided for. 

Tuck-pointing, drains, cisterns, wells, and paving, are done 

by the lineal, superficial or cubic foot, as may be agreed 

upon. See pages 40, 41, 42, 43 and 44. 

PLASTERING. 

All plain work is measured by the yard superficial. All 
mouldings, beads, cornices, and panel work is measured by 
the running foot, if one foot or less in girt. If more than 
one foot girt, charge by superficial foot. See pages 44, 45, 
46 and 47. 

CARPENTERS AND JOINERS' WORK. 

As so much of this work is now done by machinery, no 
general rules can be laid down. The following memoranda, 
however, may be found useful : 

Labor on timber is classified " Fixed onlyj^ " Framed J^ or 
'' Pramed and Fixedr 

Timber fixed, includes the labor in nailing, spiking, halving, 
dovetailing or notching. 

Timber framed, includes mortising and tenoning. 

Reduce all timber to board measurement. 

BOND TIMBER. 

Take bond timbers, wall plates, pole plates, templates, and 
^-'Uels under this head. 
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FLOORS NAKED. 

Take all joists and sleepers which have not been actually 
framed as " fixed " only. 

Keep ground joists and sleepers distinct fi-om those t 
upper floors. 

Girders, binders, trimmers, and trimming joists to be take 
as fi^amed. 

Girders sawn down the middle, reversed and bolted, 
trussed are to be kept separate. 

Setting in screw-bolts, plates, etc., are to be numbered 
extras. 

Take strutting between the joists by the foot running, sta-i 
the scantlmg, and it herring bone or otherwise. 

WOOD BRICKS, ETC. 

Number the wood bricks and similar insertions into walL 

ROOFS. 

Take king posts, queen posts, principal rafters, and th 
beams, etc., as " framed in trusses." 

Allow in length for each tenon. 

Take common rafters, purlins, diagonal ties, drago 
pieces, and gutter plates, except where actually framed 
" fixed in rafters," etc. 

Add to all iron work extra for fixing. 

Take ridge, hips and valley pieces as framed— or otherwis^^ 
measure boarding by the square of loo feet superficial. 

Hip and ridge rolls measure per foot running — state th 
diameter, and if spiked or otherwise. 

PARTITIONS. 

Take the head, sills, braces, studs, door heads, etc, 
framed and trussed in partitions or otherwise, as the case^ 
may be. 



tduct for doorways. 

Studs tenoned with the head and sill and spiked, are i 
sidered as framed. 
Iron work and fixing extra. 

KOIUJH BOARDING. 

Measure by the square of loo feet suiierlicial. If waste, 
allow for tiie same. 

BRACKETING, ETf. 

Take the actual raeasuremenls and allow for waste. 
Number the pieces. 

DOOR FRAMES. 

pSw mill prices — (included with doors). 

*Ruu(;ht, framed, and rough timbers in genekal. 
fcMeasured by the fool cube. 

FLOORING. 

Hrr square of zoo feet super. 
Take the length by the width, add pieces filled in to 

*"iilo»s, door openings, recesses, etc. 
I'educt slabs, chimney breasts, and other projections, 
Extras. — ^Take the glued and mitred border to slabs by 

the foot running. 

t SKIRTINGS. 

Pfr foot n( tilling. 
ake the round of the room, and add for the passing at 
angles. 
Slate thickness and width — if moulded or otherwise, and 

t kings are included. 
NARROW GROUNDS. 
c the length as described for the skirting. 
K i 



I08 THE builder's GUIDE, 

State the thickness and width, and if chamfered, plugge 
to wall or otherwise. 

SASKES AND SKYLIGHTS AND FRAMES. 

See mill prices for sashes, including frames. 

Extras . — Take the beads, stops, and linings by the foot ru 
ninf;;, according to thickness and width — and labor upon ther 

State if sill is of oak, tamarac or pine — weathered 
throated. 

State mode of hanging sashes, quality of lines, puUit^- 
weight, etc. 

SASHES, CIRCULAR HEADS. 

Provided for under mill work. 

Extras. — The same as for square sashes. 

WINDOW LININGS AND WINDOW BOARDS. 

Take the length by the width in each case — allow for th 
passings — state thickness of linings. 

For window boards and bearers, state thickness, also, i-^ 
tongued to the sill and rounded on QiXgQ. 

Extras. — Labor to grooves at per foot run. 

FRAMED GROUNDS AND ARCHITRAVES. . 

Architraves supplied at the mill. 

State the number of feet of groundings. 

Count the number of mitres. 

SHUTTERS AND BACKFLAPS. 

Shutters and backflaps furnished at mill. 

Describe how made, panels, etc. 

Extras, — Hinges, shutter bar or bolts, knobs, etc. 

WINDOW BACKS, ELBOWS AND SOFFITS. 

Part supplied at mill. 

Describe tlut i)art done by hand labor. 
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BACK LININGS. 

To the height for the shutters add 2 inches, for that of the 

back lining, by the width. 
State thickness and how worked. 

BOXING. 

Take the height, by the width, including the framings. 
State the thickness, and if wrought, framed, rebated^ 
beaded or splayed ; if they are termed ** proper boxings." 

SLIDING SHUTTERS. 

Shutters provided at mill. 

State size of pulley pieces and beads, quality of line weights 
and pulleys. 

lioxings, grounds, etc.-^to be taken as for window fronts. 

Me the fastenings, and flush rings to the shutters and 
^^ngcs to flaps. 

OUTSIDE SHUTfERS. 

Provided at mill. 

^xtms^ scribing and fixings. 

DOOR-FRAMES, ARCHITRAVES. 

^^^ kinds of doors, frames and architraves being made by 
"'wl Work, it is only necessary to state the sizes and thick- 
ness, etc. 

Extras — such as sills (state if oak) — hanging — fixing archi- 
traves — hinges —locks, etc. 

STAIRCASES. 

^t is customary for the contractor to take staircases at so 
J^i^ch per step, which includes every thing complete — accord- 
ing to a specification. 
fhe following is the rule for measuring them : 
Take the extreme length of the head, including the hous- 
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mgs into the strings, by the collected widths and heights^P 
the heads and risers, measured from the front of the risers to 
the nose of the tread for the other. 

State thickness ol the treads and risers with the number 
and sizes of the carriages (if any). 

Stale if the steps ate wrought, glued, or blocked, if with 
moulded or rounded nosing, if cut and mitred to string, or 
housed to string, at one or both ends, as the case may be. 

Extras. Take the bottom step separately, if longer, at 
with curtail end. 

Take grooving and tongueing by the foot running — ^sf^ 
take run of nosing on the floor to form the upper steps- 
Take housings to the steps and risers. 

Dovetailed sinkings for balusters. 

Number of returned brackets according to description, 

Take all fascias apron linings, by tlie foot superficial, accoid 

ing to description. ^^1 

Staircase ( Winders'). ^^^| 

Take the whole space occupied by winders. ^H 

Collect the lengths of risers by height, plus i inch for eac^V 
nosing on winders. 

State the thickness, etc., as pointed out for the flyers. 

Extra. Take the grooving and tongueing by the fod=^ 
mnning. 

Number the housings to the winders, and keep them sepa — ^ 
ate from those of the flyers, also the returned circular nosings? 
to the steps, and the number of circular cut brackets. 

STRING BOARDS, 

Take the extreme length, including the framings, etc, fc*? 
the width, keep (he parts that are wreathed separate. 

State the thickness of strings, if framed, rebated and beade^l 
if sunk or double sunk, if moulded, if cut and mitred toiiscr^t 
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slso, if solid wreathed, or wreathed in thickness, ur cyUndrical I 
Muld with proper backings. 
"I^Stile if circular parts are under 6 inch railings. 

Number of ramps (Extra lo ttie mcasurctnent). 
" tongueil angles. 



" splayefl ends, 

HANHRAILS. 

Take the length along the middle of the rail — keep separate I 
"w parts that are straight, ramped, wreathed and circular. 

Stale the thickness, if moulded or otherwise, and if the ci 
eiilar or wreathed parts are to well holes of less than iz inches 
"Jpenifig, it nust he stated. 

Extras. Sulking for iron covers, straight or circular, at per 



nmning. 



Number of handrail screws and fixing. 

Number of scroll ends or moulded caps to newels. 

Screw nut and joint to cap. 

NEWELS. 

Take the height including tenons. 

^te the size, and if turned -octagon, or otherwise. 

^iras. Number of turned pendants. 

"On screw bolt and fixing. 



Sate size — square, turned, carved or otherwise, if screw 
" "iovetailed, etc. 

Extras. Iron balusters if used inside of wood, screws a 
fixing, 

WATER CLOSETS. 
Per foot superficial. 
Describe separately seat, flap, frame, skirting, thickness 
*•&, etc. 



i 



Take hinges according to description. 

Holes for handle, hule ior jian, and if properly dished. 



nustribi; frame work, casiny, etc. ■ 

SMITH AND founder's WORK. 

Iron work is usually charged by weight; it does not n 
what Torm the measureinenls are taken provided tht 
veyor obtains the correct quantity in feet or inches. 
Keep each article separate, according to description. 
Cast-ikon. Take a pattern for each description of 

Take chipping, filing ami fitting extra. 

WROlfGHT-iRON. Meosurc by the foot siiperlicial, an 
duce to weight. 

Take the number of holes drilled for bolts, rivets or (. 
wise, according tu the thickness of the iron. 

Number ihe bolts wJieu small, and the rivets acconlii 

i-lumbf.r's work. 

In measuring lead the dimensions should be carefully t; 
the material being heavy and expensive, and small errc 
the superficial dimensions become serious wlieii reduci 
weight. 

Lead, including the labor of laying gutters, flats and I 
ings, is usually charged by the cut — and imder one lieat 

Lead work lo cesspools, cisterns, sinks, etc., in the ! 
manner as for gutters, etc., but separate. 

Soldering to joints, angles, etc., and nailing, at pei 
running. 

Take pipes at per foot running according to the diar 
and weight, take the joints extra. 
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Number all cocks and fixing according lo sl/o, 

<jive an accurate description oreacli. 

Take ylugS, washers and wastes, air-traps, gratings, s 
Thriving ferrules, etc., and fixing, according lo descriplioaB 
andsiae, 

•jive an accurate description of each water closet, the Irapa 1 
20!l mode of fixing, etc. 

Take making good to soil and nthi,r pipes eMri 

Pumps and fixings at so much eath 

Take the suction and supjily pipes, and niikint; (,ond, tlie 
^icto Lhe pumps — also will hooks ind li\ nj, e\ir 

painters', glaziers' and PAPEEHANIiliks' WIIHK. 

Pmnter. The rule observed in measuring is wherever tlie 
I'nish goes — and to charge liy the superficial yanl, except 
'here it l)ee6mes necessary to work to a line, as in the cnse 
"f skirtings, to prevent the floor or wall from being soiled, 
IW^Iinicaliy termed " cut on both edges." 

In describing painters' work, state the number of oils, it' 
*'ioiteil or stopped, flatted or otherwise, if in common or 
''"lainental colors. If tlie latter, give the name of each. 

Afifr. Common colors are red lead, Venetian red, umber, 
Spanish brown or any of the conmion ochres mixed widi 
"liite lead and oil. 

Ornamental colors are pnissian blue, indigo, mineral green, 
'''-e rich reds, pinks ami yellow. 

T.ike hand rail, iron bar, rain-water pipes, edges to shches, 
^Iges of cojimg, stone strings, cornices, by the foot running. 

Niite. Strings, cornices or other work, when {lone froiu a 
«<liler or scafibtd, should be kept separate. 

Number the sash panes (the outside only). 

Sash squares (each side) per do^eii. 

Window sills, chimney pieces, newels, balusters, heads and 
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shoes to rain-water pipes, door scrapers, brackets, shutter bais^ 
bolts, etc., at each. 

JVa/e. Take the inside of the sash frames, with the linings 
* at per foot superficial. 

Work difficult to be measured, such as the capitals to 
columns and other ornamental work, should be numbered and 
described, giving as clear an idea of the amount of labor 
upon them as possible. 

Letters or figures are numbered according to the height of 
each in inches, and described as plain or ornamental. 



In measuring glass take the dimensions from rebate to 
rebate each way, when the panes are square, if irregular or 
circular take the extreme dimensions as if they were square — 
keep large squares separate. 

Describe the glass according to quality. 

Plate glass is generally paid at a price agreed upon — with 
or without a guarantee against breakage. 

PAPERHANCING. 

Is jjaid for by the number of pieces. 
Odd yards charged as one piece. 

Take as extra, pumicing and preparing waUs, lining paper 
and hanging same. 

Take borders and hanging at per dozen yards ninmng) 



ROOFINfi SLATE OR METAL. 



■^ 



Measure slating to roofs by the square of 100 ft. super- 
ficial, give the size and usual denomination of slates, their 
gauge and description of nails used. State if circular or up- 
right, but make no allowance for circular work in the measure- 
ment as the additional labor should be paid for in price. 

The dimensions in slating are usually taken along the eaves 
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in front and rear, to the extreme ends by the width from the 
eaves to the ridge, whether the roof is hipped or valleyed. 

Deduct all openings, such as chimney shafts or dormers 
but allow the run of the edge along the same by 6 inches 
^or cutting and waste. 

Add for all raking edges and irregular angles the length by 
^ inches, and for hips and valleys the length by 6 inches on 
^ach side. 

It is usual to allow for the undercourse to eaves and 
Setters, the length by the gauge of the bottom course, on the 
^ opposition that an extra length of slate is used. 
Rim all filleting, and state if in mortar or cement. 
Slate Skirtings and Covers to hips and ridges are taken 
t per foot running according to thickness of thie slate, state 
bedded in putty or red lead. 
State the weight of lead in gutters, flats and flushings, 
"^hich should be carefully done, as small errors in superficial 
dimensions, on account of the expensive material, become 
serious when reduced to weight 

JVoit. The same method (^ measuring applies to all metal 
roofing. 

It is usual for architects to receive tenders for roof cover- 
ings, gutters, etc., at a fixed price, which includes all extras, 
such as nails, holes to slates, etc., etc. The above method, 
as adc^ted in England, is given as a guide in case of disputes 
whea no fixed price or mode of measurement has been stipu- 
lated by the aidiitect 

GRAVEL ROOFING. 

Measure gravel roofing by the square of loo feet. State 
the number of i^es of tarred felt, and quantity of pitch and 
gravel used to the square. Make no deductions for traps in 
loof under nine superficial feet 
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Take gas pipes, including fitting aiid fixing, by the fo 
running, according to size. Take the number, of elbo" 
crosses, T pieces, reducing sockets, outlets, etc., extra. 

Take the meter, governors, sypbou traps, pendants, etc 
and fixing according- to description. 

Holes broken through walls and floors, antl made gooc 
-arc numbered according to the thickness of the v 
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Elements of the Mechanics of Architecture 

In works of ibis kind it is customary to introduce a numb 
of rules and tables for obtaining the atienglh of materia 
stability of structures, etc., etc. 'i'he custom is a good or 
and it is proposed to follow it ; and with this view the follo' 
ing short treatise on the above-named subjects, which h 
been carefully collated and corrected by F. E. Kidd< 
B.C.E,, and who has kindly permitted the author 'to embo< 
it in this work, is given along with other useful tables ai 
memoranda. 

It is proposed first to give such definitions as ivill enal' 
the reader to easily comprehend what is to follow, ami thi 
to take up the subjects of the strengdi of materials and tl 
stability of structures. 



Jvru is that which produces or retards motion, or whii 
tends to produce or retard motion. 

£^uilibrium is that condition of a body in which the fore 
acting upon it balance or neutralize each other. Such a boi 
is at rest 
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l^fliir/s ure artificial constructions in wliich all the jiarttB 
inlendcd to be in eciuilibrium. 
Mtdanics is that branch of Physics which irrats of forcej 
's producing motion or eriuftihriiim in boiiics. 
'lis divided into 

I. Dynamirs, which treats of force as producing mnlion,'! 
""'I tlierefore of madiines. 

n. Statics, which treats of the laws of cf|irilihriiTni, and 
'ifKlivitled into 
* Statics of rigid bodit-s. 
h. Hydrostatics. 

In building we have to deal only with structures, which a 

'fealed of under the head of statics of rigid, or solid, bodies. 

A structure consists of two or more soliil bodies called 

-^«H, which are connected at portions of their surfaces called 

joints. 

There are three conditions of cfm'lihrium in a structure, 
Viz.;, 

[. The forces exerted on each piece must iKdaiire each 
^lier. These forces are: 

*,. The weight of the piece. 
f'The load it carries. 
l^The resistance of its joints. 
I. The forces exerted on the wli 
^cli other. 

These forces are : 

a. The weight of the striic line. 

b. The load it carries. 

c. The supporting pressures, nr 
'^ons, called external forces. 

in. The forces exerted on each of the parts into which 
^ny piece may be sujiposed to be divided must balance each 
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SiabUity consists in the fultilment or conditions I. and II., 
&at is the ability of the structure to resist dtsplacement of its 
psrts. 

Strength consists in the fulfilment of condition III., that is, 
the ability of a piece to resist breaking. 

Shffneis consists in the ability of a piece to resist bending. 

The theory of structures is divided into two parts, viz. : 

I, That which treats of strength and stiffness, dealing only 
with single pieces, and generally known as " Strength of 
Materials." 

7,. That which treats of stability dealing with structures.* 

PART 1. STRENGTH OF MATERIALS. 

In order that we may proceed intelligently, it will be neces- 
sary to define a few more terms. These definitions are of 
great importance, for the terms they define are constantly 
occurring in all works on strength of materials. 

Strain. When a load or combination of external forces is 
applied to a piece of a structure, it produces a strain, or 
alteration of the volume and figure of the whole piece, and 
of each of its particles. 

SlTfSS is that combination of forces which the particles of 
the piece exert in resisting the tendency of the load to pro- 
duce disfigurement and fracture, Tliat is, strain tends to 
fracture a piece, and the stress exerted by tlie particles of that 
piece, tends to resist fracture. 

The Ultimate Strength, or Breaking Load of a body, is the 
load required to produce fracture in some specified way. 

The Safe Loail is the load that the body can support with- 
out impairing its strength. 

Factors of Safety. When not otherwise specified, ^faetor 

.... .B taken from ft Bheet Jirepnred by Prof. Baboock, 

fct Ihe woliitectnral atudaut* at Cornell tlniverait;. 
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y means ihe ratio in which the breaking load exceeds 
llnfe load. In designing a piece of material to sustain a 
tatiiu load it is required that it shall be perfectly safe under 
all circumstances, and hence it is necessary to make an allow- 
ance for any defects in the jnaierial, and for poor workman- 
s obvious that for materials of different corapo- 
iJlLon, different factors of safety would be requireil, Thus 
icoD being more homogeneous than wood, and less liable to 
Selects, it does not require so great a factor of safety. And, 
again, different kinds of strains require different factors of 
safety, Thus a long wooden column or strut requires a 
greater factor of safety than a wooden beam. As the factors 
thus vary for different kinds of strains and materials, we will 
pve the proper factors of safety for the different strains, when 
"« aic considering the resistance of the material to those 

DISTINCTION BETWEEN DEAD AND LIVE LOAH. 

The term dead load, as used in mechanics, means a steady, 
imescent load, as the weight of the material itself, or a load 
if stone or some immovable body. 

A liiie load, means a moving load, as a crowd of pctaons, 
animals, boxes liable to frequent moving, etc. 

Now, it has been found by experience that the effect of a 
'ive load on a beam, or other piece of material, is twice as 
severe as that of a dead load of the same weight, and hence 
* piece of material designed to carry a live load, should have 
' feclor of safety twice as l.irge as one designed to carry a 
dead load. 

FLASTICITY OF BODIES, A>fD MDDULUS OF ELASTICITV. 

. All bodies may be extended and compressed; and when 
fte^strain does not exceed a certain limit, they will recover 



\ 



Uieit origiiiai volume and figure when tlie force producing 
the extension or compression is removed. 

Within this limit, called the limit of perfect elaslkify, the 
extension or compression has been found by experiment to be 
directly as the force producing it. This is sensibly true of all. 
solids, even for those so plastic as moistened clay.* 

When the limit of elasticity is exceeded, the alteralion of 
the volume and figure of the body is no longer proportiona_\ 
to the force producing it, but increases as the ultimate strengtVi 
of the material is approached, a iiermanent change takers 
place, and when the force is removed the body will not qui%L< 
assume its former voliimeaud figure; this is called a set. 

'ITiese princi]>les arc of great importance in considering tfc— jc 
subject of the stilfness of beams. 

To illustrate the above by a common example, if we shot^»ld 
take a perfect timber beam, lo feet long, and supported at 
both ends, and place upon it, at the centre, a weight tknai 
would cause a deflection of }i of an inch, we would find l^k. lai 
to produce a deflection of ^ of an inch, we should requii- -^ a 
weight twice as large and, up to a certain point, the dei^-cc- 
tions would be directly proportional to the weight ; but a„ "rfter 
a time we would reach a point where the deflections w(^ nld 
increase faster tlian the weights, and the beam would be 
found lo be a little Ijent, or lu have a sei. Beams shcj uliJ 
never be loaded sufficiently lo produce a set,' 

MODULUS OF Et.ASTicrn-. 
That there may be a standard by which to compare t6( 
elasticity of different materials, engineers have taken as tbe 
unit of elasticity die number of pounds that would be required 
to stretch or shorten a bar, one unit square, by an aniouiil 
equal to its original length, provided that the law of perfecl 

■nniiltino'a " Applied MmIibiuch," p. 373. 
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elasticity would hold good for so great a range. This unit is 
called the Modulus of Elasticity^ and is often denoted by E. 
It is determined by either extending or compressing a piece 
of the given material, noting the extension or compression 
produced, and substituting it in a formula, for E, deduced by 
the aid of the higher mathematics. 

The Modulus of Elasticity of the differentt woods and of 
iron, is required to determine the stiffness of beams and the 
strength of long columns. Table I. gives the average values 
for the woods in common use and also for iron. 

Table i. — yalues of b, ob modulus of elasticity m pounds, p sb 

SQUABE INCH. 



Lbs. 



Cast-iron 15,960,000 

Wrought-iron 24,000,000 

Steel 31,000,000 

^Vhite ash 1,080,000 

X^cast 2,046,000 



Lbs.. 



White oftk 1,620,000 

Yellow pine 1,800,000* 

White pine 1,388,000* 

Spruce 1,600,000 



'Determined by experiiueuts made by the writer. 



MANNER IN WHICH PIECES MAY BE STRAINED. 

The laws of the resistance of .materials depend on the man- 
i:ier in which the pieces are strained, and in building construc- 
tion may be divided into five kinds. 

Firsty When the force tends to pull the piece asunder in the 
direction of its length, or the resistance to tension. 

Second^ When the force tenils to make one jxirt slide on 
the other (like a pair of shears)', either longitudinally or trans- 
versely, or the resistance to shearing, 

TTiirdy When the force tends to compress the body in the 
direction of its length, or the resistance to compression. 

Fourth, When the force tends to break the piece across, or 
the resistance to cross-breaking. 
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Fifth, When the force tends to bend the piece, hut is nc 
sufficient to break it, or the resistance to defection. 

We wiii consider the ability of materials to resist these di 
ferent kinds of strains in [he above order. 

TENACITY, OR RESISTANCE TO TENSION, 

By the tenacity of a body is meant its strength to resi; 
tension in the direction of its length. 

It is evident that the strength of a piece to resist tcDsioi 
depends upon the tenaciij of its fibres, and hence must t 
proportional to the number of those fibres, or to the area i 
cross section. This is also shown to be true by exjjeriraent 

The tenacity of bodies per square inch of cross- section, h; 
been found by suspending vertically a piece ol known dimei 
sions, and hanging weights to the lower end until it break 
and from the data thus obtained find what the tenacity wj 
per square inch of the area pulled apart. 

Table II. gives the average values for iron and the woo< 
used in construction, as detemiined by the most reliable e 
periments. 
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Kind of MiiWruL 


T«..ci.» in lb., 
per bquaie inch. 


Kind o(M.lnfal. 


TenaciiT in Lb 
pcriqiureinc: 


CMtiron 

Wrought iron. . . . 


16,000 
60,000 
88.000 
17,H07 
H,(iOO 
15,000 
11.400 
10,500 
13.340 
12.000 




12,000 
20,700 
15,400 
18,000 
16,000 

7.800 
13.280 
18,000 

B,l» 




^$t^. ::::::::: 




Oali, white 

Georgia pine 

Norway pina, .... 
White pina 








Cfaestnnt. 




Fir. 





Knowing the tenacity of one square inch of the matOTaJ 
ail we have to do to determine the tenacity of a piece o" 
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size is to multiply the area of its cross-section, in square 
inches, by the number in the table opposite the name of the 
materiaL But this would give the weight that would just 
break the piece, and as what we wish is the safe load, we 
must divide the result by a factor of safety. Most engineers 
advise using a factor of safety of five for a dead load, 
although the New Yoik City and also the Boston Building 
Laws require a factor of six. 

Then we have, as a rule. 

For a rectangular bar — 

Safel<>ad = ^i!!f!!2i^!£!!!2iJ; . . (.) 

5 
For a round bar-^ 

^f. WH^ -7^ 54 Xdkmeter squared XT . ^ ^^^ 

S 

T '= tenacity of material per square inch. 

Example: What is the safe load for a tie bar of White 

ine 6 X 6 inches ? 

ori ^ 6X6Xi2»28o -_ , ,, 
Safe load = 2^_ = 88,416 lbs, 

S 
If the size of the bar is desired, we have — 

thehrP.dth== 5 X load 

depthXT; (3) 

diameter squared = __i 

.7854XT; (4) 

Example : It is desired to suspend 20,000 lbs. from a 
•"^Und rod of wrought-iron, what shall be the diameter of the 
^^, to carry the weight in safety ? 

^ns. diameter squared — ' = 2. 1 2. 

.7854 X 60,000 
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The square root of this is 1,5, orij inches neariy. There- 
fore, the 'diameter of the rod should be ij inches- 
Table in. gives the safe loads for wrought-iron rods- usin fg— 
a factor of safety of 6, as required by the New York Buildin gs 



Dl.-.n.ti=r in 


';^ti 


inibi 


'TJX-- 


WdfihlS 


Safe 

Slrenglt^as 






.041 
.165 
.373 
.G63 

i.tw 

1.40 
2.03 
2.0s 
3.3fl 
4.17 

6.ca 

5,97 
7.01 
8.13 
9,33 
10, G2 


123 

491 
1,104 
0,003 

3,oue 

4.418 
6,013 

7,864 

,1^ 

14,840 
17.670 
«),730 
»4.060 
37.610 
31,410 




11,00 
13.44 
14.08 
16.69 
18.29 
20.08 
21.94 
23:89 
25.93 
28.04 
30.24 
32,612 
34.83 
37,33 
39.86 
42,40 
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Rods of wroLight-iron are generally used in construction, 
with screws at the ends for nuts. 

When this is the case, the rod should be enlarged at the 
ends, so that the threads of the screws may be cut without 
lessening the diameter of the roil. If this is not done, and 
the screw is cut into the rod without enlarging the end, ooe 
quarter should be subtracted from the strength found- in die 
table. 

Wrought-iron is about three times as strong to resist tensOe 
Strains as cast-iron ; and as cast iron is liable to air holes, 
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internal strains from unequal contraction in cooling, and 
other concealed defects, reducing its effective area for tension, 
wrought-iron should therefore be used for tensile strains, 
whenever practicable. 

RESISTANCE TO SHEARING. 

By shearing is meant the pushing of one part of a piece by 
the other, as the two parts of a pair of shears move on each 
other. 

The resistance of a piece to shearing, like its resistance to 
tension, is directly proportional to the area sheared. Hence, 
^ing 5 as a factor of safety, we have the rule for the safe 
weight, or force- 
area to be sheared X S 



W 



(5) 



S being the resistance of one square inch of the material to 
^hearing. A piece of timber may be sheared either longi- 

^LU IV.- -SHOWING THE BESISTANCE OF MATERIALS TO SHEARING; BOTH 
LONOrrUDINAIiLY AND TRANSYERSELiY ; OR, THE VALUES OP S. 



Materiab. 



^«t-iron 

^rought-iron. 
^el. 

^ite ash 

$eech 

^ipch , 

^emlock. 

^^te oak 

!^hite pine . . 
Mow. pine.. 

?lack walnut. 



Values of S. 


Longitudinally. 


Transversely. 


lbs. 


lbs. 




27,700 




50,000 




63,746 




1,400 




5,200 




5,600 


540 


2,700 


1,180 


7,000 


780 


4,400 


490 


2,750 


510 


5,700 


470 


4,000 


• • • • 


2,000 



I 
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tudinally or transversely, and as the resistance is not the sam 
in both cases, the value of S will be different; and hence, i 
substituting values for S, we must distinguish whether th 
force tends to shear the piece longitudinally (lengthwise), 
transversely (across). 

Table IV. gives the values of S for the most common 
terials employed in architectural construction. 

There are but few cases in architectural construction 
which the resistance to shearing has to be provided for. .1 
one most frequently met with is at the end of a tie-beam 
in Fig. I. 




—■ € 



Fif?. 1. 

The rafter R exerts a thrust which tends to push or sliear 
off the piece, A B C D, and the area of the s^tion at C D 
should offer enough resistance to keep the rafter in place. 
This area is equal to C D times the breadth of the tie-beam, 
and as the breadth is fixed, we have to determine the lengtl"*) 
CD. If we let H denote the horizontal thrust of the raft^^i 
then, by a simple deduction from Rule 5, we have the rule 



Length of C D in inches = 



SXH 



breadth of beam X S, 



..(6) 



S, in this case, being the resistance to shearing longitudinally^- 
Example : The horizontal thrust of a rafter is 20,000 Ib^*, 
the tie-beam is of yellow pine, and is ten inches wide, hc7^ 
far should the beam extend beyond the point D ? 



in 
as 
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tAmwcr: In this case H — 30,000 lbs., and from Tabk IV^H 
;liDdthat 8^510, ■ 

then C D ^ 5 X 20,000 ^^ ^^^^^^ ^^ indies. ■ 



then C D =illl_! or nrarly lo inclies. 

loXSio 
* Practically, a l.irye part of the thrust is generally taken up 
I bolt or strap, passed through or over the foot of 
tile rafter and tie-beam, as at A. When this is done, the rod 
or strap should be as obliquely inclined to the beam as is 
I"«ssible, and whenever it can be done, a strap should be 
used in preference to a rod, as the rod cuts into the wood,' 
and thus weakens it. 

Another common case, in which the resistance to shearing 
has 10 be provided for, is in the case of iron pins and wooden 
Xkz nails. 

If we have three bars fastened together by a pin, and each 
ruliing in the direction indicated by the arrows in Fig. 2, they 
*ill lend to shear off the pin at the sections " a " " a." 




If the pull exerted by the tie, B, be denoted by H, then 
^ach section of the pin will have to resist one-half H, as there 
are two sections to resist the whole. Then from Rule 5 we 
deduct the following — 
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Diameter of wooden pin in inches = a square root of 

SXH 



(7) 



1.5708X8 

Diameter of wrought iron pin in inches = a square root of 

H 



15708 



(8) 



In Rule 7, S is the resistance to shearing transversely. 

Example : Suppose the bar, B, is pulling with a force of 
141,372 lbs., what should be the diameter of an iron pin to 
resist it ? 

Answer: Diameter of square root of 11, = 

square root of 9 — 3 inches. 

These are about the only two cases in which rupture by 
shearing is liable to take place in architectural constructions, 
and as any other cases that are liable to occur can be calcu- 
lated by Rule 5, we will not consider the subject further. 

The ultimate resistance to compression of any given ma- 
terial is found by crushing small blocks, whose heights are 
not more than four times their least thickness, of the given 
material. 

Table V. gives the ultimate crushing loads of the materials 
in building. 

The strength of the materials given in the following table 
may vary as much as one-third part more or less than the 
average value given. The stones in the table are supposed 
to be 071 bed, and the height to be not more than four times 
the least side. Of the strength of rubble masonry, Professor" 
Rankine states that " the resistance of good coursed rubble 
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'Aa-ionry to crushing is about four tenths of that of single 
filiKks of the stone it is built witli. The resistance of «. 
"ilMf \a crushing is not much greater tlian tha^t of tl)e mortar^ \ 
*liith it contains,"" 
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nu,iNO»<*iEl>uuu 


M»«inb. 


Wdghl in llK. 


M..^. 


Writil.l in it... 


SIDNm, ETC. 

Brich 

Mckwotk. common. 

C«iiBrete(l part lime, 
3 ptrtB gravBl. 3 
*«k«olf) 


GOO to 0,(1011 
500 to WX) 

fiOO 
11.000 

10,000 

120 to 240 

1,000 to G,'JO0 

5,400 

80.000 


WronBht-iron , . 


36,tKW 


White ftBh^'.... 


N,200 
H.600 
11.000 
G.8G0 
6,400 
0,O0U 
G,6U0 
B,000 
5,000 
(l,RO0 




''TMitesandayenitei 




IJoeBlonaa and niar- 


Bemloch 


H»rt„, common.... 
Portlma lemeDt. .... 
smdatones, fit for 


While otik 

Georgia pine.. . . 
White piue. ... 
Pitch pine 




Cwl-ir^":!" 


Black ffnlnnt... 


5.()IM) 



Stones generally commence to crack or split under about 
""slialf of their crushing load. In practice, atone nor brick- 
*irti should be trusted with more than one-sixlb to one- 
'*ith uf the crushing load, vaiying between thtst- two limits 
*il*i tliu quality of the stone and work. 



HEIGHT OF BRICK ANP STONE. 

'f we assume the weight of brickwork to be 112 pounds 
I*" Cubic foot, and that it would crush under 72,000 |iounds 
P^f square foot, then a vertical uniform rolunm 640 feet high 
"Wild crush at its base under Its own weight. 

™'"(3yil Engineering," p. 387. 
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Average sandstones at 145 pounds per cubic foot would 
require a column 5,36a feet high to crush it; and average 
granite at 165 pounds per cubic foot would require a column 

9,600 feet high, 'I'he Merchants' shot-tower at Baltimore is 
246 feet high ; and its base sustains six and a half tuns (of 
2,240 pounds) per square foot. The base of the granite pier 
of Sallash Bridge (by Brunei) of solid masonry to the height 
of 96 feet, and supporting the ends of two iron spans of 455 
feet each, sustains nine and a half Ions per square foot. The 
highest pier of Rocquefavour stone aqueduct, Marseilles, is 
305 feel, and sustains a pressure at the base of thiileen and 
a half tons per square foot." 

The womis for which the values are given are supposed to 
be perfect, wcU-seasoned pieces of timber. Wet timtier is 
only about one-half as strong to resist compression as dry 
timber, and this fact should be taken into account when using 
green timber. The values obtained for the crushing strength 
per square inch of cast-iron vary greatly with the kind and 
make of the iron. 

The crushing strength of thin castings, according to Mr. 
Hodgkinson, is greater than that of thick castings. 



STRENGTH OF PILLARS t 



The figures given in Table V, arc the crusl>ing loads 
square inch of small blocks of the given material, but it 
in small blocks that the pieces subject to a compressive force 
are generally found in buildings and structures. Hence wc 
must find a method of calculating the crushing loads of long 
])ieces, or of finding the slrrngl/t of pillars ami columns, it 
has been found from experiments that the crushing load 
per square inch of a post of any given material decreases as 
the ratio of the length to the least thicknesa increases, U is, 

•TrwitwiDo's ■' KiiiEiuceri' I'l.iiket-ltonk," jj, ITS. 
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selbre, found necessary to divide columns aiid pillars into 
fereiil classes, according to the manner in which they hreak. 
pfllars and columns divided into three classes, -^fl 

ACCORDING n FN H ^M 

The greater part of our kno\ ledg of 1 e 1 s of the resa-' 

iMce of columns of different leng h n prop rt o o their 

diiimeier, is derived from the able e pe men s of M Eaton 

Hodgkinson, aided by the litte al y of & \V 11 Ta bairn, 

Ik late Mr. Stephenson, and the Royal Society of England. 

From these experiments, Mr. Hodgkinson found that the 

Wanner in which columns fail depends very largely upon their 

'ei5glh, and he therefore divided them into three classes, ac- 

cofditig to dieir length, and these classes have since been 

adopted by nearly, if not all, engineers and architects. These 

classes are : 

isL SAori Jl/Jatr, whose length, com pareil wilh their di- 
ameter, is so small that they fail by actual crushing of the 
«naterja!, and not by flexure. 

id. Z^)ig Columns, whose length is so great that tliey fail 
liy bending, like beams subject to a transverse strain, and 
^*liose breaking weight is very much less than that retjuired 
to crush small blocks of the same material. 

3d. Medium Columns, whose length is such that altiiough 
*liey deflect, yet the breaking weight is a very considerable 
P^ft of that required to crush smalt blocks. This class in- 
■^lades all columns which are inlermediale in length between 
""ose of the first two classes, and they may be said to fail 
Pttly by bending and parrty by crvishing.* 

SHORT COLUMNS, 

•Wch include columns and pillars of cast-imn, whose lengths 
^ not exceed yJi'r limes their least thickness; columns and 
'Slunaj'g "Theory of StrwnB," p. S4!l. _ 
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pillars of ivrought-iron and -wood, whose lengths do not exceed 
eight times their least thickness or diameter ; stone pillats ant 
blocks of ordinary dimensions. 

It has been found that for columns and pillars within th* 
above limits, the crushing load per square inch is the same aS 
that for small blocks. Hence the crushing load is directly a2 
the area of cross- sec lion, and the rule for finding the safe toaC 
is similar to that for tension, ;>. .■ 



■-h: 



Safe load for wrought-iron = L_ 



„ ^ , , . . area of cross-section X C 

Safe load for cast-iron — ( 1 1 

6 

The letter C stands for tlie crushing loads per square inch a: 
the given material, and its values are given in Table V. T!i ; 
numbers in the denominator are factors of safety. 

Example; What is the safe load of a pillar of while pina 
whose length is five feet, and which is ten inches square ? 

Aimoer: Here the ratio of length to breadth is 60 : to c 
6 : 1, hence it is a short pillar. 



Then, safe load -. 



10 X 10X5.0 



5 
If it is required to find the dmtensiofis of a pillar o 
to sustain a given load, wc have the rules: 
For solid rectangular or square pillars — 

„ , , factor of safety X load 

Breadth = L2 

depth X C 



> . 



Wameter squared 



irical columns 
factor of Si 



For hollow 
Eilemal di 
initrtml di 

And for any form of 
Atn nf cross-section 



.7854 xc 

linilrical columns — 



, factor of safety X load 

lared = ' . -[ 

.7854x0 
squared (14) 



■section — 
factor of safety X Ic" 



■(•5) 



safety are- 
m, for [lillar 






It will be remembered that tlie factors 
*ood, 6 for cast-iron, and 4 for wrought 
(columns of this class. 

N.B. — Where the word breadth or depth 
3iways supposed to be in inches. 

Example : What should be the external diameter of a 
follow cylindrical column of cast-iron, three feet six inches 
*ong, lo safely support a load of 400,000 lbs. ? 

Aiisuicr: As the column is so short and the load quite 
Considerable, it will probably be a short column, and hence 
Then— 



f internal 

+ ? diameter 

( squared 



"We will calculate it by means of formula 1 4. 

■External diameter squared = __I L 

.7854 \ C 
~ 3^.31 + internal diameter squared. 

If llie columns were solid, the external diameter would be 
le square root of 38.32, or about 6-2 ; but as the column is 
">l)e hollow, the diameter will be much larger, and we will 
^iSuine 5 for the internal diameter; then — 



r 
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External diameter squaretl = 38.32 + 25 = 63-32 ; external 
diameter = 8 inches nearly. 

This would give the thickness of the metal ~ j4 of 8-5 = 
1 J^ iiichw. If we had taken the internal diameter at 6, we 
sliould have had the external diameter = 8.6 inches, which 
would give a thickness of metal of 1.3 inches. 

Taking the external diameter at 8 and the internal at 5, 
we should have the area of cross-section ^.7854 (8' — 5') 
— 30.6 sfjuare inches. 

LONC COLUMNS, 

which include columns and [lillars of umW whose lengtlit 
exceed thirty times their diameter; columns and pillars ol 
east-iron, whose lengths exceed thirty-five times iheir diame- 
ter; columns and pillars of wrougkt-tron, whose lengths 
exceed sixty times their diameter, and columns and pillars o 
sUel wliose lengUis exceed eighty times their diameter. 

When a load is applied to the top of a long pillar n 
column, if the resultant of that load should not exactly tria 
vetse the axis of the column (which is rarely the case), thi 
column will bend, and if the load is sulficiendy great, it wia 
cause the pillar, or column, to bend until it breaks, just aa 
beam breaks. But unlike a beam, the column has a forc= 
pushing on the ends, instead of at the middle, and hence i j 
strength must be calculated liy a different method. Of couisj 
in a column we do not wish to put on load enough to caus 
the column to bend, and the problem is, therefore, to find tM 
load tiiat will just begin to bend the column, and then t 
using a factor ol safety we can make the column as strong s. 
we please. 

The problem to determine the actual strain which wou.^ 
just begin to bend die column is quite a ditHcult one. 
has, however, been investigated by Euler, Dr. Voung, ■ 
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Gtrocl, Olid maoy others, liut with contradictory results, and 
eoni|jJcie theory is yet wanting. 

TJic numerous formulas that we now have on the suliject 
way be ritvided into two classes, viz., those d n d from 
maihenutical investigation, and dependin};; onl I I 
upon cxijeriments; and that class which are de d 1 os. 
euiirely from experimental data. Unfortunately h f 
iftesc classes furnish a correct solution of the jirol I 

ThtoretUai Formulas. — The following formul I I I 
fruni iJie theoretical formulas of Weisbach. DeVo! W o 1 
ind others, are probably as reliable as any theo 1 To 

Wulas that we have at the present time: 

For solid square or rectangular pillars — 

Stf,I^H- '=X'"""'"""'""'X'''P"' (.6) 

i75oXtength stjuared 

Fur hollow square or rectangular pillars — 

^f.i„..- '^x(°-XP-^ x-^) ,,„ 

lySoXlcngth squared 
(Ti = external breadth of pillar; D external depth of pillar; 
Ij internal breadth of pillar; d internal depth of pillar, all in 
iwiws). 

w solid cylindrical columns — 

fcload= Exdi^™^'_ ,,8) 

2970 X length squared 
«■ hollow cylindrical columns — 



2970 X length squared 
= external diameter; (/internal diameter). 
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It wiD be remembered that the letter E stands for the 
Modulus 0/ Elasticity, and its value for any material can be 
found from Table I. The lengths in the above formulas are 
to be taken in ftri, 

N.B. — ^llie factor of safet}' used is 10 for all materials. 

Example : What is the greatest load that a wrought-iron 
cylindrical column, whose diameter is five inches, and whose 
length thirty feet, will bear with safety ? 

Answer : For \\TOUght-iron E = 24,000,000, and substi- 
tuting in formula 18, we have — 

Safe i...H-^-^- ^^^>^^^X5X5X5XS ^^^„ ^^ 

2970 X 30 X 30 

The above formulas apply to pillars and columns of an] 
material, and are, i>erhaps, as reliable as any. 

Practical Formulas^ derived from data obtained by experi- 
mental research. 

From the data obtained from his experiments, Mr. Hodg 
kinson deduced the following formulas for the strength o ^m — ^ f 
long cast-iron cylindrical columns : 

For solid columns with flat ends — 

9890 X D'-^ . 

Safe load = 1_J: (20^^; 

For hollow columns with flat ends — 

Safe load =-lI_i_JJ 1 (2W: J 

in which D=the external diameter; //the internal diameter, 
€ind L the length in feet. 

The diameter and length can be raised to the required 
power by obtaining the logarithm of the diameter or length, 
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multipljing it by the respective power, and then seeking tm 
nuniljer corresponding to the logarithm ; or it may Ite foirt 
by means of tables calculated for that jiurpose, such a 
giVeii by Mr. Trautwine in his " Pocket-Boofc for Engineers;'' 
ht these lormulas are, at the best, in a very inconvenienM 
W for use. Mr. Hodgkinson, Mr. Tredgokl, Ur. Younj 
wd several others have given us formulas for /a»^ fimbt 
Mars, but as Ihey all give different results, and as it if 
/Jossible to decide which one is correct, or if al! are wrong, 
*e have not deemed it best to give either of tiiem, but if any 
"^adcr has a long timber column he wishes to cslcuiate, he 
Can find the safe load by formula 16 or 18. 

If it is desired to find the breaking load of any long column 
«>r [Hilar, multiply the safe load by 10, as that is the factor of 
sa.fi;iy employed in all the formulas for long columns. 

H«-il»GKlNSON'S C0NCLt;S10NS ON THE STRENGTH OF LONG 
PILLARS, 

'ITie following are some of the principal conclusions drawn 
l*yMr. Hodgkinson from his experiments on the strength of 
^wng pillars : 

'. In all long pillars of the same dimensions, the resistance 
l« fle»:ure of those with fixed (or flat) ends, is about three 
^'"ns that of pillars with rounded ends. 

J. The strength of pillare with one end round and one flat, 
IS n mean between the strength of a pillar with both ends flat, 
""d of one with both ends round. 

3- The strength of a long pillar with fiat ends, is equal to 
*ai of a pillar of half the length, with the round ends. 

4- The preceding properties exist in pillars of either cast 
w *iTought-iron, steel, or wood, and apply only to pillars 
Wiose length is so great in prni)ortion to their diameter, or 

St lateral dimension, that the breaking weight of the pillar . 
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in only a very small [lart of ihc criisliiiig weight of tlie i 
terial. 

5. Disks on tlie en<is of cast-iron pillars add but little 
the strength of flat-endtd |iillars. 

6. The slreiigtli of solid cast-iron pillars is increased fr 
one-eighth to one-seventh, by enlarging the diameter at 
middle of the iiiJlar. 

7. Long pillars irregularly fixed, so tbat the pressure di 
not act in the direction of the axis, lose from two-thirds 
four-fifths of their strength. 

Mr. Hodgkinson also states that " of rcctanj^uiar pillars 
limber, it was proved experimentally that the pillar of great 
strength, where the length and quantity of material are 1 
same, is a square." 

Of solid round, square, and triangular cast-iron pillars, 1 
triangulnr pillar appears to be the strongest, and the cyl 
drical one next to it. But since the shagje of the triangu 
pillar will generally prohibit its use, it would ap]H;ar that t 
roiuiil pillar is the most economical form of solid cast-ii 
pillar. 

MEDIUM COLUMNS 

incluile all those pillars and columns in which the ratio of 1 
length to the diameter, or least thickness, is between that 
the two classes already considered. 

Most of the pillars and columns in common use coi 
under this head. 

Before proceeding further, we would caution the reat 
not to get the absolute length n)ixed up with the relat 
length. 

Thus, a pillar 30 feet long and 4 Inches diameter, is Ion; 
in com]>arison with its diameter than a column 40 feet lo 
and 10 inches in diameter. 

In th« fprm^r case the ratio of length to diameter is 
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3(10 : 4, or 90 : 1. In the latter case the ratio Is : 

In medium pillars it is coiisiilereil that pan or the load 

otiefleci or benj the pillar, and that the remaining 

ts directly to crush the pillar. 

Thefomi of the formulas in this class has been deriveil 

Fruiii theoretical investigation, but each foriiiuU involves :it 

li'ast two constants, derived from experimental research. 

TimSi-r Pilhtri. — ^Trerigold's formula for the stren||;tb nf 
niwlium timber pillars has for a long time been consldercil 
t reliable of any known rule; but a few years ;iyu 
■, Charles Shaler Smith, C.E., of Baltimore, prepared a 
'Onnula for the breaking loads of white and yellow pine rec- 
tangular pillars, differing only from Mr. Tredgold's in the 
Value of a constant, which appears to agree more nearly with 
thu results of the few experiments that have been made on 
this class of pillars. And as this formula has been adopted 
'*y many eminent engineers, we have decided to adopt it in 
the place of Mr. Tredgold's fomiula. 

This formula is : 
fdt square or rectangular timber pillars — 
iSafc loads in lbs. - Cx area of cross section 



\ 



,V ysn. ol length m m., ■-. t 

6l i+f ' ^ ^■X.004) I 

L Vsq. of breadth in in, J A 

(") 

By the " breadth " is meant cither side of a square, or the 
St side of a rectangle. C represents the crushing force ]>er 
^luare inch, and is given for different materials in Table V. 
Mt. Smith's constant of .004, in the denominator, is ba.sed on 
*^timents made by himself on pillars of white and yellow 
pine, hut if the constant is true for those woods, it should also 
•ftnic for any woods. 
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Example. -What is the safe load of a white pine piB^-^' 
12x14 iiH hes, and 30 leet, or 360 inches, long ? 

Ans.: Safe load = 5.oooX.68 

^ 30»434 H>s. 

For nicdiutn iron columns the formulas most general! ^^) 
adopted are those derived by Mr. Lewis Gordon from l\m: r. 
Ilodgkinson's experiments. For the more common case^^^"es 
these formulas are as follows : 

F'or solid cylindrical columns of cast-iron — 

Metal area X 80,000 



Safe load = 



s(j. of length in ins. 



[. >< s(i. 01 lengtn ni his. xt , v 

i + ( ^^ f ) I --(2^ 3) 
V266 X scj. of diam. in ins.>' J 



For solid (-ylindrical columns of wrought iron — 

Metal area X 36,000 



Safe load — . 



/ sn. of length in ins. x . .\ 

4(1 + —. — )..(2— -4) 

V ^,000 Xsn. of diam in ins. -/ 



3,000 X sq. of diam 
Fof hollow cylindrical columns of cast-Iron — 

Metal area X 80,000 



Safe load — 



^r sq. of length m ms. x / a 

V Aoo y so. of diam. in ins. ^ 



sq. of length in ins. 
400 X sq. of diam. in ins. 
For hollow cylindrical columns of wrought-iron — 

Metal area X 36,000 



Safe liKid - 



(sq. of length in ins. x -.^^ 

I + 1 l-C^^ 
4,500 X sq. of diam, in ins, -^ 
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Df Moivor solid rectangular pillars of casl-ii 



Safcloail = 



Metal area X 80, 



.(, 



sq. of length in ins. 



X sq. of least side in ins. J 

^D[ solid rectangular pillars of wroiight-iron — 

Saf.load=_ Metal area X36.°<^° 

i,(\ ^ ^''' "^ ^''"^^'' '" '"^' "\ 

V 3,ooo X sq. of least side in ins.y 

For hollow rectangular pillars of wrouglit-iroii — 

Metal area X 36,000 



I 



Safe load = 



sq. of length in ins. 



V 6,000 Xsq. of least s 
>f I-shaped section of wrought-iron — 



V 3,000 w^^J 



*'lierel = length of strut in inches: B = breadth of flange in 
'"dies; a, area of Ijoth flanges, and b, area of web. 

Ill formulas 22-30 inclusive, the number outside the paren- 
'liKB in the denominator, is the factor of safety, and should 
l* omitted when the breaking weiglit is desired. These factors 
■"e tliose used by the engineer of the Union Iron Mills, 
Piltshurg, Pa., in calculating the strength of their columns, 
*"<! are the ones adopted by our best engineers. Where the 
i^meier is mentioned, the external diameter is always meant, 
B expressly stated to be otherwise. _ 
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Examples. — ^To make the application of the above for- 
mulas perfectly clear, we will now give a few examples. 

I. What load will a hollow cylindrical column of cast-iron, 
6 inches external diameter, lo feet long, and i inch thick, 
support with safety ? 

Answer: Formula 25 is the formula that is to be used in 
this case, and substituting the given dimensions, we have — 

Safe load = 01^ 

efi + _!^4,4Qo >w^ 104,666 lbs. 

V 400x36 ^ 

II. What would be the maximum safe load of a hollow 
rectangular wrought-iron pillar, 6X12 inches, i inch thick, 
and 10 feet long? 

Answer: In this case we must use Formula 29, whic 
gives — 

Safe load = _J!2<^^!^!^_ 

4/^1 -f ^^'^"^^ \ = 269,984 lbs. 
V. 6,000 X 36 -/ 

III. What would be the safe compressive strain for 
" Union Mills " light I-beam 10 feet long, used as a strut ? 

Answer: in this case we must use Formula 30, and for th 
values of a, b, and B, we must look in a hand-book publis 
by the company. 

Looking in the " Book of Sections," we find a = 5,8 squarr 
inches, ^ = 3.2 square inches, and B = 4.3 inches, /, of course 
= 120 inches. Substituting these values in Formula 30, v 
have — 

Safe in.H- 9X36,00 

aO + '-^^ ^) 

V 3,000 X * ^-49 5i ^ 

5.8 + 3-2 
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V 35i747 ' 
iiwearc several other forms of iron slriits, f 

ifons, channel irons, T-irmis, etc., Ijut iIr'sc ar 

used in buildings, ihat we have nol felt warranted to giw 

ilicm here. 
Comparalh'e Value of Cast and Wrought-Iron fcr PilUn^. — 

Wen iron was first iiitroiluced into building construaion, 

fMI-iron was the only kind uaetl, but with the iin[»roveme]ils 
fw roiling wrought-iron, and thereby lessening the cost of 
Tough t- iron beams, columns, etc., wrought-iron has been 
mnre and more introduced, until now it is very extensively 
u^ijI. Owing to the more fibrous, compact, and homo- 
tt-'iiTOUs chani::tet of wrought-iron, it can be more safely 
fdiul u[jon, and thus we need nol use as large a factor of 
^«y for wrouglit as for cast-iron. For columns under 15 
•liiinelers height, and not subjected to any vibration, cast- 
ifoti, oil account of ils cheapness, is perliaps preferable to 
""Wght-iron, but in almost all other cases wrought-iron is to 
^ preferred, and especially where the columns have to 
"•pport a load which causes them to vibrate. In railway 
hiidges and iron roofs, wrought-iron is now taking the place 
°f cast-iron almost altogether. 

Hollow Column!, calculated by the above formulas, should 
not be cast with heavy projecting mouldings round the top 
W' lioltom. It is obvious that these are weak, and would 
hrtak off under a much less load than would be required to 
"ush the column. 

Wheu such projecting ornaments are deemed necessary, 
""ty shoulil be cast separately, and be attached to a prolon- 

lion of the shalt by iron pins or rivets. Ordinarily, it is 



f 
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better to ailopt a more simple base and cap whicL can be 
cast in one piece with the pillar, without weakening it. 



By an inspection of the formulas for medium columns, it 
will be seen that, all other things being the same, the strength 
per square inch of cross-section of any column depends only 
upon tlic ratio of tjie length to tlie diameter or least thickness. 
Thus, a column 15 feet long and 10 inches diameter, would 
carry ihe same load per square inch as a similar column 9 
feet long and 6 inches diameter, both having the ratio of 
length to diameter, as 18 to i. 

Owing to this fact, tables can be prepared giving the safe 
load per square inch for columns having their ratio of length 
to diameter, within the given limits for medium columns. 
Working on this princii>le, the writer has calculated Tables 
VI., VII., and VIII., giving the loads per square inch for 
wooden pillars, and hollow wrought and cast<iron pillars and 
columns. 

These tables have been calculated with the utmost care 
and carefully compared with others of a similar nature, so that 
we feel safe in saying that they can be perfectly relied upon. 

To show the application of these tables we will take two 
examples. 

I. What is the safe load for a pitch-pine pillar 10 inches 
square and 15 feet long? 

A/ts. Here the length divided by breadth = 18. Looking 
opposite j8, and in the column for pitch-pine, in Table VI., 
we find the safe load to be 494 lbs. per square inch of cross- 
section. Multiplying this by area of cross-section, 100, we 
have 49,400 as the safe load for the pillar. 

II, iVhat is the safe load of a hollow rectangular wroughl- 
iron pillar loX iJ inches, 1 inch thick, and 20 feet long? 
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^^K '^'"- Heie the ratio of length to least breadth is 34, and 

^^Pwobing opposite 34, and in the tifth column of Table VIII., 

^^ "t find the safe load per square inch of cross-section to be 

8,3 1 lbs. The total area of cross-section is 10 X'* — 

SXio=4o square indies. Hence the safe load for the 

I pilar is 40x8,211 lbs. ^ 328,440. 



(Odeuialeil hy f\jniai!a 22.) 
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ai 


301 


410 


401 


411 


n 


28* 


38G 


377 


387 


23 


267 


363 


35G 


364 


21 


asa 


343 


335 


344 


K ■ 


238 


324 


317 




He 


226 


306 


299 


306 


. w 


213 


289 


283 


290 


sa 


201 


274 


268 


274 


39 


191 


260 


254 


260 


30 


181 


246 


241 


347 


31 


17a 


234 


229 


334 


aa 


1B3 


222 


217 


223 


33 


1B5 


211 


207 


213 


3i 


148 


201 


197 


202 


^M 


141 


191 


188 


192 
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nrrafcing Woghl in Pound., 


&ifcL™d 


n Pounds. 


Lenilh 


jm SqiuK Inch. 


pn Sqiure liich. 1 




CyliodncL 


RccOnpikr. 


CyllnOriml. 


Reclaneular. 





76,291 


76,100 


12,549 


13.698 


tl 


73,395 


74,627 


12.232 


13,438 


7 




72,869 


11.878 


12.143 




ffiioes 


70.922 


11.494 


11.820 


9 


06,528 


68.846 


11.088 


11.474 


10 


64,000 


06.G66 


10,666 


11,111 


11 


(11,420 


64,412 


10,236 


10.735 


la 


68,823 


62,111 


9,801 


lo.a&a 


13 


66.339 


69,700 


9,373 


9,965 


11 


B3.S59 


57,471 


8,976 


»,578 


16 


51,200 


55,172 


8.5;w 


9.195 


IC. 


48.780 


53.910 


8,1.30 


8.817 


17 


4C.444 


50.697 


7.741 


8.449 


IH 


44.198 


48,543 




8,090 


19 


42.050 


46,457 


7!008 


7,743 


20 


4(».000 


44.444 


fi.666 


7.407 


21 


iW,O50 


42.508 


6.341 


7,085 


22 


30.200 


40,650 


0,033 


6,775 


23 


34,455 


38.872 


5,742 


6.479 


24 


32,787 


37,174 


6,464 


6.195 


25 


31.219 


35,55!) 


5.203 


5.936 


2fl 


29,741 


34.014 


4,957 


5,669 


27 


28,343 


32,547 


4,734 


6.423 


28 


27,027 


31.162 


4,5(M 


5.192 


29 


26,785 


3!l,828 


4,297 


4,971 


W 


24,615 


26,571 


4,102 


4,761 


91 


23,612 


27,310 


3.91« 


4,818 


32 


22,472 


26,246 


3.746 


4,374 


33 


21,491 


25,172 


3.681 


4.195 


34 


20,665 


24,151 


3,427 


4.026 


35 


19,692 


33,188 ' 3,282 


3.864 
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BnokinsWn 


Bht in Pounds 


S^-Loid 


n Pouwb. 


wlSSt, 


p« Squan Inch. 


pwSqu. 


«i«hr^ 


"wjul Bmdtli 










1 


Cytini,-,^. 


RHZUniukT. 


CyJindrid 


Ricungulir. 


8 


35,493 


36.630 


6.674 


8.905 


9 


35,369 


36.630 


8.842 


8.880 


10 


35,217 


36.410 


8.804 


8.853 




35,067 


36,388 


B.764 


8,882 


la 


34,683 


36,156 


8,721 


8,789 


• la 


34,897 


36,013 


8,074 


8,753 


li 


34,497 


34,8fil 


8,624 


B,715 


15 


HasG 


34.698 


8.571 


B,fl74 


16 


34,0fia 


34,527 


8,515 


8.032 


17 


33,827 


34,346 


6,457 


8.566 




33.S82 


34,166 


6,395 


8,539 


19 


33,827 


33,967 


6,332 


8,489 


a) 


33,061 


33.750 


6,265. 


8.437 


21 


32,787 


33.536 


8.197 


8.384 


2tl 


32,504 


33,313 


6.126 


8,328 


M 


32,213 


33.083 


8,053 


8,271 


M 


31,915 


32,846 


7.979 


6,211 


as 


31,ei0 


32.004 


7,902 


8,151 


26 


31,298 


32,354 


7,824 


8,088 


ar 


30,981 


32,100 


7,770 


8.025 


!8 


30.G59 


31,840 


7,685 


7.980 


19 


30,331 


91.574 


7,583 


7.893 


30 


30,000 


31,304 


7,500 


7.826 


31 


29,666 


31,030 


7,416 


7.7E7 


33 


39.320 


30,758 


7.331 


7,689 


33 


28,965 


30,469 


7.246 


7.677 


34 


28,642 


30,184 


7.160 


7,548 


3S 


28.297 


29,896 


7.077 


7,476 


M 


27,950 


29,1305 


6,987 


7,401 


37 


27.603 


29,312 


6.901 


7,328 


38 


27,254 


29,017 


6,813 


7.354 


39 


26,90e 


28,719 


G.726 


7.179 


M 


26,6fi7 


28,421 


6.639 


7,105 


a 


28,200 


28,121 


6,552 


7.030 


IS 


26.862 




6,465 


6,955 


u 


25.515 


a7!6ii 


6,378 


6,877 


. M 


25,171 


27,218 


6,293 


fi,804 


4S 


24.827 


26,916 


6.2(Hi 


6.729 
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BreakLuB Weight in Ppunds. 


S^k Load 


n Pdtltldl, ^ 


Ltnglh 


p^Sq,^ 




per Sqiu. 




Dii-Ldrd by 










oJoijinclH. 


CylioJricJ. 


Rrgta-gLLir. 


Cylbdricl. 


RecOfflgubr. 


4(i 


24,48G 


2G.614 


0,121 


e_™J 


47 


24,1411 


20,312 


G,036 




48 


23.809 


20,011 


6,962 




40 


23,475 


25,711 


5,800 




50 


23.143 


25,412 


5,780 




El 


22,814 


25,113 


5,703 




n-i 


22,488 


24,816 


5,022 




53 


32.104 


24.,'-.20 


5.541 




51 


21,845 


24.220 


5.401 


e,oGft 1 


55 


ai,528 


23,034 


5,382 


5.983 


56 


21,215 


23,042 


5.304 


5,910 


57 


20.006 


33,354 


5.220 


5.838 


58 


20.1100 


23,007 


6.150 


5,767 


5!) 


20,208 


22.782 


5,074 


5,696 


eo 


20,000 


22,50(1 


6,000 


6.825 



I 



STRENGTH OF BEAMS. 

The fourth kind of resistance which we liave to discuss is 
the resistfuice to Iransverse strain or cross-breaking. Pieces of 
wood, or other materials, which have to resist transverse 
strain, are called beams, and as the amount of resistance they 
otier depends upon their strength, the real subject which we 
have to discuss is the strmgi/t of beams. In almost all works 
on the strength of materials, this subject is considered maihe- 
maticallyj that is, the rules and formulas are derived by 
mathematical investigation, This method is a very pretty 
one, and is not difficult for those who are familiar with the 
higher mathematics; but the writer believes that the greater 
part of the rules can be derived solely from a consideration 
of the results of experiments that have been made on the 
strength of beams of different spans and dimensions; and he 
proposes to endeavor to derive them in this way. 
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Fortunately, theory and experiment agree perfectly on this 
subject, so that as long as we work upon correct principles 
the final results should be the same in either case. We shall 
first take up the subject of beams with a rectangular or square 
cross-section, and afterward those of other forms of cross- 
section. 

Formulas for Rectangular Beams, Before proceeding fur- 
ther, we will define a few terms which we shall be obliged to 
use. When we say that the end of a beam is supported^ we 
mean that it is just laid on top of a pier or other support, and 
not fastened in any manner. When it is said to be fixed, it 
is supposed to be fastened so that it cannot spring up— the 
end of a beam is generally fixed when it is securely imbedded 
in a wall. By the breadth of a beam we mean the width of 
the top or bottom side. By the depth is meant the height of 
the beam as it rests on its supports. The span of a beam 
means the distance between supports, and the term length is 
often used to denote the same thing, unless otherwise stated. 

Derivation of Formulas, The first step in this process is to 
determine the weight, which applied at the centre of a beam 
of the given material, one inch square^ supported at both endsy 
and having a span of one foot, will just break the beam. This 
quantity is frequently called the co-efficient of centre breaking 
^oads, and often the constant for beams. 

In this article we shall denote this value by A. Table IX. 
gives the values of A, as derived by taking an averaige of the 
values given by many different authorities. 

It has been found, from experiments, that if the beam were 
two inches wide instead of one, it would hold just twice as 
much ; and if three inches wide, it would hold three times 
as much, and so on. That is, the strength is directly as the 
breadth. Then if the breaking weight of a beam one inch 
square and one foot long be equal to A, the breaking weight 



of amf oUmt beun of the suk mafanaJ, obc iacji deep anij 
one taut toog, woold = bnadtli X A. 

Il hM ako been foood that if dv breadth and span remain 
Uw HOW, bat the depth be chained to two inches instead ol 
one, H will hokt/wr/mrf as Bmch; and if it be three inches 
it will hold nine times as much. Or, (he strength increases 
Aitecily as (he iguare of tfu depth. 

Then if ihc IfTcaking weight of a beam one foot span and 
one inf:h (lcei) = brca<llhX A, the breaking centre weight ol 
• Ijcam one foot njiau, but of any breadth and depth = 
breadth >■' tM|iiiire of dcjJth X A. Funhermore, if the breadth 
Btid dc|jlh of the unil t>cam retnaiii unchanged, but the length 
be doubled, the breaking load will be decreased one-half; il 
It b<9 incrcaned to three feet tlie breaking weight will be one- 
third, and if to four feet the breaking weight will be oner 
foiirlli, ftml no on. Or, the strength of a beam is inversely <e 
tht Ifniith, Then we have the formula for a rectangular beatr 
iiU)i|iortcd at lx>lh ends and loaded at the centre as folloK-s 

.. , , , , breadth v square of depth X A , , 

length in feeL 

From cK|ieHmenta on beams, it has been found that wh« 
tlio load on it t>eam is equally distributed over its length, t~9 
bt^n) will hold jiiM Iwiie as much as it would if the load w^ 
coni'Vntmlett and applied at one point at the centre. Henc= 
ti> \MtM\ the brenkiiig weight of a beam supported at bol 
WhIs, ami loadeil with a unilbnnly distributed load, we shouli 
mulli)<)y the last raenilwr of wjuation, 31, by 2. 

It Imis dirther Iwen ftnind, friwu cjii>«iments, that a beam 
*M|H>*vtv«l A( l>oih enils ami Kwded with a concentrated load 
»l the <-e«ttv. *iH sustain justXwr times is much we^t as 
« l>c*«« xi the sanw kngth luvir^ owe end finait)- fixed in a 
MhI (bt KnkI A|^f4icvl u the extRMee 
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From ibcfie known facts, and from equation 31, wc have 

ibe following romiutas for rectangular bt-anis : 



BOTH ENDS. 

For concentrated load at tlie centre : 

faf- U,H - ''"^^'"'^ ^ "1"^''^ °^ ^^P'^ ^ ^ (32) 

spaji in feet X S. 

, ,, SXloadXsnan in feet , , 

w brtadlli = Cl-L (33) 

sijuttre of depth X A. 

For imiformly distributed load : 

S.H„.„I - ' X '""■I"' X " 1" "° °f '"^P*^ X ^ (34) 

sftan in feetXS. 

»I.P.,1,I,„ Sx.p. °in fee.Xlo.d ,^5) 

2 X square of depth X A. 
For load apjilied at a ])oint other than the centre, m and « 
'^'ing the segments into which the beam Is divided : 

Safe load = 'J^^^'lt'' X square of depth X span X A _ _ _ j^gj 
4XSX«X«. 

«br.,,..i,- 4XSXloa.iX>«X« (3^j 

square of depth X span X A. 

BEAMS FIXICO AT ONE END. 

'Or concentrated load at extreme end : 

Safe Inad = """^"''^'^ X ^l"^^'' °^ ^^1 ^^** X A ^^gj 

4 X length in feet X S. 

at b^H,h _ 4 X S X load X length in feet ^^^j 

square of depth X A. 
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For a no^onatr distiibiited load : 

breadth X square of depth X A 



Saieload = 



or breadth = 



2 X length in feet X S. 
SXloadX length mfeetX^ 
square of depth X A. 



(40) 



(41) 



In the above fonnulas S represents ih^ facitn^ of safety, and 
its value in different cases is as follows : For ordinary cases 
S = 5 for wooden beams, 3 for wrought-iron beams, and 4 for 
cast-iron beams. For wooden beams in roofs, S= 6; for 
wooden beams in floors of theatres, lecture-halls, etc, 8 ; in 
floors of stores, 6. 

The values of the constant A are given in Table IX. 

TABLE IX. — ykUJY& OF A, THE OOEFFICIKNT OF CENTBE-BBEAKINO LOADS. 



Materiab. 


Value of A 
in lbs. 


Materials. 


Values of A 
in lbs. 


Cafli-iron 

Wrought-iron 

Hteel 

American ash 

" red beech., 
•* yellow birch 
" white cedar. 
•♦ elm 

Now England fir 

Ifemlook 


1,850 

2,700 
4,500 

590 
580 
534 
255 
340 
367 
380 
560 


American white oak . . 
** white pine.. 
*' yellow pine 
** spruce 

Blue stone flagging, 

Hudson Biyer 

Granite, average 

Limestone, ** 

Marble, " 

Sandstone, ** 

Slate, " 


580 

• 460 
726 

548 

125 
100 

90 
100 

50 


American red oak 


300 



l^x AMPLE I. What is the greatest load that a yellow pine 
beam 8x10 inches, supported on two piers 1.5 feet apart, will 
carry with safety, if the load is uniformly distributed ? 

Afiswrr: Formula 34 is the one that covers this case, and, 
substituting the known values for the terms, we have: 



f 
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^. , , 2X3X100X725 ^^11 

Safe load= _l____l_r=^ 15,466 lbs. 

SXiS 

Example II. What shall be the dimensions of a spruce 
beam, having a clear span of 10 feet, that shall be able to 
support a concentrated load of 12,000 lbs., suspended froni 
the beam at a point 4 feet from one end ? 

Answer: In this case Formula 36 is the one to use, and 
m and n equal 4 and 6. In order to obtain tlie breadtli we 
must assume the depth, which we will take at 1 2 inches. 

Then the breadth = 4X 520^o^X4X6 ^ ^^ .^^j^^^ 

144X^0X548 

Example III. A beam of white pine 10 inches square 
has one end securely fixed in a wall, and the other projects 
out from the wall 6 feet. What is the greatest load that can 
with safety be suspended from the extreme end ? 

Answer : This is the case of a beam fixed at one end and 
loaded at the extreme end, and is to be solved by means of 
Foraiula 38. 

Then safe load= '^X 100X460 _ ^ g^^ ,^^ 

4X6X5 

From an inspection of Formulas 32, 34, 36, 38 and 40, we 
see that the relative strength of rectangular beams in different 
cases is as follows : 

Beam supported at both ends, and loaded with a uni- 
formly distributed load i 

Beam supported at both ends and loaded at the centre, y^ 
Beam fixed at one end, and loaded with a uniformly 

distributed load ^ 

fieam fixed at one end, and loaded at the other y^ 



I 
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Also the following can be shown to be true : 
Beam firmly fixed at both ends, and loaded at the 

centre 1 

Beam fixed at both ends, and loaded with distributed 

load i}i 

These facts are also true of a uniform beam of any form of 
cross-section. 

IVAen a square beam is supported on its edge, instead of on 
its side — that is, has its diagonal vertical — it will bear about 
7-10 as great a breaking load. 

A Cylindrical Beam is only 1-1.7 as strong as a square 
beam, whose side is equal to the diameter of the circle. 
Hence, to find the load for a cylindrical beam, first find the 
proper load for the corresponding square beam, and then 
divide it by 1.7. 

Strength of Inclined Beams, For inclined beams the same 
formulas apply as for horizontal beams, except that the length 
is the horizontal projection of the beam, or the horizontal dis- 
tance from the foot of the beam to a plumb line dropped from 
its upper end. 

Example : What is the safe load for a beam of white pine 
3 inches broad, 6 inches deep, and 10 feet long, uniformly 
loaded, and having one end 6 feet above the other ? 

Ansuier: In this case the horizontal length is 8 feet, and 

the safe load = i><3^X36X46o _ ^^^^^ ^^^ 

5X8 

Weight 0/ the Beam Itself to be taken into Account. — The 
formulas we have given for the strength of beams, do not take 
into account the weight of the beam itself, and hence the safe 
load of the formulas includes both the external load and the 
weight of the material in the beam. In small woodea beams, 
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■ "ip weight of the beam is generally so small, compared with 
I till: external load, that it need Tiot be taken into account, 
J fiiit jji larger wooden beams, and in metal and stone beams, 
I flu iveight of the beam should be subtracted from the safe 
I 'uad, if the load is distributed, and if the load h ap|ilied at 
I ihe centre one-half the weight of the beam should be sub- 
f Tacted. 

To obtain ihe weight of the beam, it is necessary to know 1 
f the weight of one cubic foot of the material. Table X. gives 
ihe weight of one cubic foot of the most common kinds of 
Wood and stone, and also of iron and steel. It is made up 
from a table given by Mr. R. G. Hatfield, in his excellent 
^vork on " Transverse Strains." 






MjilcrkL 


^.^^::i 


Mai™l, 


Weight per 

Cubic e«i 


BTOKBS. 


IbB. 

130 
129 

IHO 
1«5 

leu 

170 
144 
150 

ial 

4H9 


hHh 


lbs. 


^^wrfRMt 








Cnwite, avemge 










Bsadfltone, " 










Osk, white 

Pine, white 

Pine,yeUow 

SprncB 




KXTAU. 


28 

;i3 


WtDoghb-iian 










Suit Jor Finding the Weight of a Rectangular Beam. — ■ 

pounds = breadth X depth in inches X length i 
:tX weight per cubic foot -^ 144 (42) I 
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7a files Shncingthr Strength of Beams one inch wide an^d 
of different depths and spans can be easily calculated, so th^Lt 
by the aid of one of these tables all we have to do to find thi.e 
strength of any beam, is to take fix)m the table for beams <3f 
that material the safe load for a beam of the same depth arKi 
span, and then multiply this load by the breadth of the giv^n 
beam. In this article space will not permit us to give such a 
table for more than one material, and we have choosen whitie 
pine as the material most used in construction. This tal:>le 
can be used, however, for yellow pine and spruce beams l3y 
adding to the members in the table one- half for yellow pLne 
and one-fifth for spruce. 

Example. What is the safe load of a white pine bestm 
3x6 inches, supported at both ends, and loaded unifomcily 
over its whole length, the clear span being 12 feet? 

Answer : From Table XI. we find the safe load of a beo.ni 
1x6 inches, and span of 1 2 feet, loaded at the centre, to 
be =276 pounds. Multiplying this by the breadth of tbe 
beam, 3, we have the safe load = 828 pounds, if it were 
loaded at the centre, but as it is loaded with a distributed 
load it will be twice as strong, and hence the safe load ivill 
be 1656 pounds. 

The Bearing of the ends of a beam on a wall beyond ^ 
certain amount does not strengthen the beam any. I'^ 
general, a beam should have a bearing of 4 inches, though if 
the bciun be very short the bearing may be less. 

Continuous Beams, When a long beam is laid over several 
points of support, a very common occurrence in building, the 
strength of the intermediate parts is nearly doubled, or 
twice as much as when cut into small lengths, hence the ad- 
vantage of using long timbers for girders.* 

*Twd^d*« *• C«M^H^ntry, * by Hurst, pp. 66, 
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D »"tt DEPTaB AHO ■ 


IPlNSVAKHHOf 


BOH 2 TO If! INCBES. AMD FUQU 4 TO 2<J FEEX. ■ 




■ 




Sp™ i» Feet 


1 


ftpi m lnqh«. 




■ 


4 


« 


» 




1 


^ 2 


02 


ei 


iti 


37 


30 1 


■. 3 


2()7 


136 


103 


82 


69 I 


H 1 


3GS 


241i 


184 


147 


123 ■ 


K <^ 


575 


383 


287 


230 


191 I 


B < 




553 


414 


331 


376 1 
375 ■ 


■ I 


1,127 


751 




450 


H • 


1,472 


981 


736 


5ill 


491 


B • 




1,243 


931 


745 


021 


H 10 


21300 


1.533 


1.150 


920 


766 


K u 


3,783 


1,8GS 


1.301 


1,113 


927 


V IS 


3,312 


2,208 


i.esG 


1,325 


1,104 


H u 


3,887 


2,501 


1,043 


1,555 


1,395 


K " 


4.608 


3,005 


2,254 


1.803 


1.503 


^ IS 


5.175 


3,450 


2,687 


3.070 


1.735 


H le 


5.888 ' 3.i)25 ' 2.944 


6.889 1.9fi3 
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.0 


.8 


,. 


„ 


a 


BG 


23 


20 


18 


16 


^ 3 


59 


61 


i5 


41 




B 1 


105 


02 


81 


73 


67 


■ « 


1G4 


143 


127 


115 


104 


■ 1 


aao 


207 


184 


165 


150 


■ I 


322 


282 


260 


225 


205 


H s 


420 


388 


327 


205 


268 


■ > 


532 


46G 


414 


372 


339 


■ .10 


657 


575 


611 


460 


418 


H.U 


795 


Gas 


618 


556 


506 


B" 


946 


828 


736 


GG2 


602 


^Bu 


1,110 


971 




777 


707 


^Ku 




],127 


1,002 


901 


830 


^Kx 


iUts 


1.'294 


1.150 


1,035 


941 


K" 


1,G82 1,472 ' 1,308 


2.944 1.070 


i_ J 
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STRENGTH OF IRON BEAMS. 



^^M When it is required to support very heavy loads, it is often 

^^m found to be cheaper and better to use iron beams instead 

^^f ' of wootl. Formerly cast-iron beams were the only iron 

^^f beams used; but since the improvements in the process of 

rolling iron, wrought-iron beams have almost wlioUy 

sui>erseded those of cast-iron. Still, as cast-iron beams are 

sometimes used, it is well to know how to calculate their 

strength. 

Cast-iron Beams. Most of our knowledge of the strength 
of eaat-iron beams is derived from the wtperiments of Mr. 
Eaton Hotlgkinson. From these experiments he found that 
the form of cross-section of a beam which will resist the 
greatest transverse strain is that in which the bottom flange 
contains six times as much metal as the Cop flange. 

(Perhaja it would be well to say that the usual form of 
iron beams ts that of the letter I. 'I'he top and bottom parts 
are called Ihejfiinges, and the vertical part the itvd). 

When cast-iron beams are subjected to very light strains, 
the areas of the two flanges ought to be nearly equal. As in 
])raclice it is usual to submit beams to strains less than the 
ultimate load, and yet l>eyoiid a slight strain, it is found that 
when the flanges are as 1 to 4 we have a proportion which 
approximates very nearly the requirements of practice. The 
thickness of the three parts — web, to]) flange and bottom 
flange — may, wiUi advantage, be made in proportion as 5, 6, 
and 8. 

If made in this proportion, the width of the top flange will 
be equal to one-third of that of the bottom flange. As the 
result of his experiments, Mr. Hodgkinson gives the following 
Tide for the breaking weight at the centre for a cast-iron beam 
of the above form ; 



r 

I Breaking load 

in tons = in sq. ins. 

Cast-irnn beams sliould always be tested by a load equj 
loihat which they are designed to carry. 

ROLLED-IRON BEAMS. 

Owing to the deceptive character of cast-iron, and the 
much greater resistance offered to transverse strain by 
wrought iron, compound wrought-iron plate beams ami 
girdtrs were formerly used to support very heavy loads. 
These beams became so popular that, to supply the demand, 
iron manufacturers made rolls similar to those for making 
railroad iron, by which they were enabled to furnish beams 
foilal out in oneliiece with all the best features of the plate 
beajii, and which could be much more readily and clieajjiy 
•naile. Owing to the large cost of the rolls, only a very few 
siies were at first made, but as the demand increased new 
siies were added, until now we have them in great variety — 
from 3 to 15 inches high. 

Rolled-iron beams are of the shape of tlie letter I, ami 
iiave their top and bottom flanges of the same size. The 
venical part is the web, and is generally considered to resist 
the tendency of the load to shear the beam. 

Formulas. We cannot deduce a rule for rolIed-iron beams 
in the manner in which we derived the formulas for wooden 
beams, both on account of lack of experiments and the pe- 
culiar shape of the beam. The formulas for this class of 
beams must be derived by mathematical demonstration, re- 
Huiring a considerable degree of proficiency in the higher 
iHatheinatics. While not attempting to give the precise 
ntthod by which the fonnulas are derived, we will, however, 



3) 



^^^ under 



undertake to indicate it sufRciently, so that the method c- ~~;iti 
be compared with those given by more advanced works ^^wn 
the subject. 

The fundamental formula, from which all others must Tie 
derived, is obtained by iilacing the bending moment equal lo 

the moment of remtance, and may be expressed by t_ Tie 

formula- ^=L^ ) 

y 

y in beams of regular cross-section being equal to one-half of 
the depth. The letter M denotes the bending moment, K; he 
letter R the modulus of rupture, obtained from experimer» ts, 
and the letter I the moment of inertia. 

The values of the letters I and_v vary only with the size of i 
the beam; while the value of the letter M varies only wifii 
the span, the mode of support, and the manner of loading. 

The value of R is generally taken at 42,000 lbs. for a 6reai- 
ingload, and for a m/e load >4 of this, or 14,000 lbs. per 
square inch. 

Substituting the correct values of the letters in Formula 44, 
we have the formula for sa/€ load of rolUd-iron beam, lutuledal 
the centre and supported at both ends : 

Safe load = ^°°° X (b X d'— bi X di') (45) 

9 LXd 
in which L = span in feet, d = thc whole depth of beam, h = 
width of flange, bi = the width of flange minus average thick- 
ness of the web, and di the whole deiith minus twice the 
average thickness of the flange. 

The value of I, employed in Formula 45, is obtained by 
considering the flanges to be perfect rectangles, with square 
comers; but there is a value of I, obtained by considering 
the area of the flange as concentrated on a horizontal line 
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passing throngh its centre of gravity, which is very much 
easier of application. Substituting this latter value of I in 
place of the former value, and we have the safe load, for the 
case above described, as follows ; 

Safo load at centre = ''*'°°° ^ X f- + a X— \ (46) H 

3 X L V6 d' 7 - ■ 

in which d = whole depth of beam, L — span of beam in feet, 
ai = area of the web, a = area of one flange, and l\, = effec- 
tive depth in inches between centres of gravity of flanges. 

Ifwe put this into a rule, it would read as follows: 

Rule, — Multiply the square of the efl'ective depth by the 
wea of one flange, and divide by the square of the whole 
(Itpth of the beam ; to this quotient add one-sixth of the area 
oflhe web, and multiply the sum by 14,00a, multiplied by 
llie whole depth, and divided by 3 times the span in feet. 

Formula 46 is the one employed by the Union Iron Milb 
Co. for calculating the strength of their beams. For a dis- 
•fibuitd load, multiply the safe load at the tentre by two. 

In using iron beams, of course it is a great deal cheaper to 
^se a pattern already manufactured, rather than to have a 
special beam made to order. There are three prominent 
"Companies which manufacture iron beams, and each of these 
■companies have handbooks containing full information con- 
<*tning the different fonns of iron beams and bars which they 
nianufacture. 

These companies are the ASw yersey Steel and Iren Co., 
of Trenton, N. J., who manufacture the IVenlon beams; 
^nrgie Brothers &■ Co., of Pittsburgh, Pa., who manufacture 
'w Union Iron Mills beams ; and the JVitenix Iron Co., of 
Philadelphia, who manufacture the Plwiiix beams. Tlie 
''atliibooks issued by these companies contain the moment of 
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inertia of each beam, and wlien we have tJiis value we a* -■» 
substitute it directly in the fofniila: 

Safe load at ) = ^8.000 X moment of inertia _^^ ^^ 

centre in lbs. j 3 x span in ft. X depth of beam 

N. II. — In formula-s 45, 46, 47, a factor of safety of 3 1^ ^^ 
been adopted. . 

We will now compare the results of these three fonuulsrts, J 
by calculating the strength of a rolled-iron beam by eii.*Jl I 
method : I 

Example. What is the largest load that a heavy io-ii» «^li ' 
I-beam, of the Union Iron Mills pattern, will bear with safcf^l)' 
at the centre, the distance between supports being lofetrl? 
We will finit solve it by Formula 45. In this case L - » ", 
d = 10, h — 4.5, l)i — 4, and dj = 8.38. 

The values of the last three quantities are obtained fr*^*** 
the book of sections published by Carnegie Bros. & Co. 

Substituting these values in equation 45, we have: 



Safe load at centre = i X 

9X 10X10 

(4.5 X looo- 4 X 588.5} - 16,690 lbs. 



I 



We will now solve it by Forniula 46. From the sa.»'' 
book of sections we find ai=5. 1, a = 3. 15, di = 9.i9 incli*^^' 

Substituting these values with those of d and L in equati' 
46, we have : 



Safe load al centre = ' X 

3X10 
/■ 5:1 + iliiil':^').. 6,380 lbs. 

V 6 100 7 



I 



We also find from the same soune the value of the mo' 



AND ESTIMATORS PRICE iiOOK. 163 

Linem of inertia of this beam to be 175.5. Substituting this 
I value in Equation 47, we have ; 

Safe load at centre = 'V°°X'755 ^ , g^^So lbs. 
3X10X10 

t Comparing results, we find that : 

By FoiTOula 45, safe load = 16,690 lbs. 

46, " " =16,380 " 

47, " <■ =16,380 " 
[ Formulas 46 and 47 give the same result, because they 

■ the same moment of inertia. These results do not 
*liffer much from that of Formula 45, and what error there is, 
*s on the safe side. 

For the benefit of those who have not the handbooks 
'*ieniioned, we give Tables XII. and XIIL, which are made 
*^ \} from tables published by the Union Iron Mills Co., and 
*l">(ise j)ubiished by the New Jersey Steel and Iron Co, 

The number designating the size of the beam is its depth 

**~i inches. Thus a lo-inch beam is 10 inches deep. The 

^''alues for the safe distributed load given in column 11. are 

*V>r one foot of span, and to get the load for any span it is 

^^nly necessary to divide the load for a span of one foot by the 

^ven span (/(/■ff/. To get the safe load if applied at the 

^ienire of the beam, divide the safe distributed load by 2. In 

^lesigning an iron beam, the weight of the beam itself should 

tie subtracted from the calculated load, to give the/rwc work- 

*ngload,\( the load is distributed; and if applied at the 

I centre, oue-half of the weight of the beam should be sub- 

^M|J>acteU from the safe load. 

^^Hk Iron beams should have at least four inches bearing on a 
^^^BdU, pier, or other support. We will illustrate the applica- 
^^Bion of Tables XII. and XIII. by two examples. ^ 
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21 
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Example i. It is proposed to support the floor of a lec- 


ture hall by means of rolled-iron I-ljeams, resting upon piers 


IS feet apart; what size beam will be required? 


Am.; If the beams are 15 feet span and 12 feet "on 


centres," they will each have to sujiport a floor area of iSo 


square feet. The average weight of a wooden floor, including 


joists, etc., is about j lbs. per sfjuare foot. The load that is 


to come upon the floor should be taken at i ao lbs. per square 


foot, making the weight of the floor and its load 130 lbs. per 


square foot, giving a total load on each beam of 13,400 lbs. 


^^ 
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Now, in Older to find from the table the size of beam 

quired lo carry this load, we must rauhiply the total load 
tlie span, which is the same thing as dividing the values in 
column II. by the span. 23,400X15 = 351,000; and look- 
ing in column II. of Tables XII. and XIII., we find that the 
beam carrying a safe load next above this is the iz-inch light 
"Union" beam, or the 10^^-incb heavy Trenton beam. 
Therefore these must be the sizes required. The weight of 
the i2-inch beam will be 126X5 = 630 lbs., and of the 
loj^-incb beam 135 X 5 = C75 lbs. 

BTSBN^ITH, WEIOHT. KHH DIMENSIOSB OP 
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KXAMl'l.K 3. It is required to support a i6-inch brick 
wall, 30 feet high and 15 feet wide, containing six windows, 
three feet by six feet, by two rolled-iron I-beams; what must 
be their size ? 

Aris. : It is first necessary to find the cubic contents of- 
the wall. If ihe wall were sohd, with no windows, it would 
contain ij^ X 15X 30, or 600 cubic feet of brick. But the 
six windows will contain 6X ij^ X3X6, or 144 cubic feet; 
so that the total contents of the wall is 600 — 144, or 456 
cubic feet of brick. A cubic foot of brickwork weighs, on 
the average, no lbs., hence the weight of the wall will be 
A^6 X 1 10 lbs,, or 50,1 60 lbs. The load on each beam will 
tatfart be 25,080 lbs. Multiplying this weight by the 
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I ^Pan, we have 376,200 lbs., and looking in column II. of 

I 'J'ables XII. and XIIT., we find that we shaU need a la-mch 

P light " Union" beam, or a la^^-indi light "Trenton " beam, 

' -^^ cxnj this knd, »nd k will rc'iuire two of tbese b^anis to 

Support the wall. The weight of tbe 12-inch beam will be 

5X 126, or 630 lbs., and of tlie uj^-inch beam, 125 ^ Si "r 

625 lbs. 

There are several other forms of iron bars that are occa- 
sionally used as beams, such as clianml bars, i/eek /vums, 
t'tgle irons, etc., but these are not enough used in buildings 
to warrant iis in taking tbe room to discuss them here. 
Table XIV, gives the safe loads of the "Union" and 
'* Trenton " channel bars, as given in the handbooks pnb- 
lisbed by their respective companies. 

From the foregoing tables the strength of m.iterials may be 
Calculated for structures of considerable importajice, and the 
»"esulls may be relied upon as nearly correct as it is possible 
to get them. Mr, Kidder has been very careful in calcula- 
ting, arranging, and compiling these tables, and adapting 
them to American conditions. 



Bricks and Brick Piers. 

t has been thought that the following tests of die strength 

\ bricks and brick piers, recently made by Mr. Kid<]cr for 

B Massachusetts Mechanics' Association, would be of good 

e where brick work has to be proviiled for. 'i'lie bricks 

s follows : 

k^Three Philadelphia face-bricks. 

r New England pressed bricks. Four ordmary Cam- 
e (Mass.) bricks, 

n, AicliitfioC Biid Building Nena." ^^ 
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V, Three bricks from Boston Terra-Cotta Company. ^^H 

One brick of selenitic cement and coke. ^^H 

One porous tetra-cotta brick. 

Two bricks of Selenitic cement and sand. 

The specimens were tested in the government testing- 
machine at Watertown, Mass., and great care was exercised 
to make the tests as perfect as possible. As the ]jarallel 
plates between which the bricks were crushed are fixed in one 
position, it is necessary that tJie specimen tested should have 
perfectly parallel faces. The bricks which were tested were 
rubbed on a revolving bed until the top and bottom faces- 
were perfectly true and [jarallel, or as nearly so as it was pos- 
sible to make them. The preparation of the bricks in this 
way required a great deal of time and expense, tlie latter 
amounting to two or three dollars for a single brick, in many 
cases. 

Philadelphia Face-Brick : These bricks were furnished 
by Waldo Brothers, 57 KiJby St., Boston. They were very per- 
fect in form, but quite soft, being the softest clay brick tested. 

Mrst brick measured 8.33" X4.1' x 2.32' thick. It was 
crushed flatwise, as were all of the bricks. The brick was 
first subjected to a pressure of 50,000 lbs., which was grad- 
ually increased. The brick commenced to crack under a 
pressure of 145,000 lbs., or 4,303 lbs. to the square inch. 
The cracks first appeared on one edge, and tiien the other 
edges soon cracked. Before the brick was fin.^lly crushed it 
was cracked badly, and several pieces had fallen from the out- 
side. Tlu brick failed under 204,300 lbs., or 6,062 lbs. per 
square inch. 

Second bri^k measured 8.3" x 2.3' tliick. This brick com- 
menced to crack under 113,000 lbs., or 3,400 lbs. to the 
square inch, and failed under 193,600 lbs., or 5,831 lbs. per 
square inch. 
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Third brUk measured 4..1* x 8.3' x 2.25' thick. It com- 
Oienceii to crack under 98,000 lbs. pressure (2,879 lbs. per 
srjuare inch), and was badly tracked under 154,000 lbs. pres- 
sure. Net strength 199,500 lbs.,»r z^,%Co l/is. to the si/uare ituh. 
Common Brick (from Mr. M. W. Sand's brick-yard, Cam- 
bridge, Mass.) : These bricks represent good Eastern brick, 
and were very hard, containing considerable flint. It 
(iiflicult to rub down the faces of these bricks to parallel sutv" 
I faces that only one whole brick was prepared, and the re- 
I nmining specimens were half bricks. 

L First brick measured 7.88' X3.27" x 1.97' thii-k; cracked 
^■itiightly under a pressure of 150,000 lbs., but the cracking did 
^Wt increase until after the pressure had reached 200,000 
Hm The net strength of the briek was 333,500 lbs., or 12,940 
^T'^.per square inch. 

First half-brick measured 3.25' x 3.35' x 2.02" thick. 
Commenced to crack under 40,000 lbs. pressure (3,670 lbs. 
pCT square inch). Net strength 107,000 /i*j., cf 9,825 lbs. to 
Iht square ituk. The brick cracked most on the sides which 
h»d been the outside edges of the whole brick. 

Second half-brick measured 3.25" x 3.9' x 2.1" thick. 
Cracks first appeared under 43,000 lbs, pressure (3,393 lbs. 
per square inch). Net strength 148,000 lbs., or 11,681 lbs. to 
Ou square inch. 

nird half brick measured 3.4' x 3.95' x 2.05' thick. This 
linck did not fit between the plates of the machine very per- 
fectly. Commenced to crack under 51,000 lbs. pressure 
(j,797 lbs, per square inch). Net strength 192,000 lbs., or 
14,196 lbs. to the square inch. 

New England Pressed Brick, made in Danvers, Mass.; 
These samples were selected from a lot of brick exhibited at 
■he recent fair of the Association by the New England 
Pressed Brick Company. 
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These bricks being made under hydraulic pressure are ^^' 
tremely hard (so hard that it was almost impossible to cz:^^^ 
them with stone-cutters' chisels), and are very regular ^ 
shape. All the specimens of this kind of bricks were h^^*^f* 
bricks cut from whole ones. 

First brick measured 3.5" x 3.7" x 1.98" thick. Cracks w( 
first observed while the brick was under a pressure of 50,0 
lbs. (3,862 lbs. per square inch). Net strength 133,000 
or 10,270 lbs. per square inch. 

It was observed, while testing this brick, that while t::^"^e 
edge face of the brick that had been the end of the wh«i:>/e 
brick cracked and fell off in pieces, the face which had b^eo 
at the centre of the brick remained intact. 

Second brick measured 3.75"x3.52''x2.i'' thick. First 
crack appeared when the brick was under a pressure o£ 
108,000 lbs., or 8,180 lbs. per square inch. Ultimate strengtH^ 
178,600 lbs., being 13,530 lbs. to the square ifuh. This brick 
did not crack very badly. 

Third brick measured 3.5" x 3.8" x 1.91" thick. First crack 
appeared when the pressure reached 33,000 lbs. (2,480 lbs. 
per square inch), and the brick failed under 174,000 lbs., or 
13,082 lbs. to the square inch. Very much of the outside of 
the brick scaled off before the brick was crushed. 

Fourth brick measured 3.8" X3.54" x 2.12" thick. It com- 
menced to crack under 61,000 lbs. pressure (4,535 lbs. per 
square inch), and was crushed under a pressure of 176,000 
Ibs.^ or 13,085 lbs. per square inch. 

Brick Manufactured by the Boston Terra-Cotta Co. 
(Messrs. Lewis & Lane, Proprietors) : These bricks arc 
made from finer clay than the common brick tested, anc 
were more uniform in quality. 

First brick. This brick was nearly in tlie form of a squar 
ilb one comer cut off; the brick measured 3.82" x 3.78" ( 
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rt«Joiig sides, and was 1,36' thick. The area of the cor»- I 
l>rcssed surface was only 11.46 square inches. The brick did'-I 
not fiL between the plates of the machine very perfectly, S 
tVutitwas necessary to use very thin hrass packing. 'I'h£9 
l»iick cracked a hide at one corner, under a pressure t 
-*.«,ooo lbs., but this was owing to imperfectly fitting the ma- 
ci^liine, and the crack did not increase until the pressure 
^"eathed 132,000 lbs., 11,518 lbs. per square inch. J^ci 
■^Jreng/A of the brick, 158,400 lbs., or i^^^^ij lbs. per square 
£Mth. 

$Kgnd brkk. This bnck was shaped like an ordinary 
brick with one comer cut oft except that it had a slight de- 
pession in one fite I his depression was filled with plaster- 
of-Paris, that being the best nnterni at hand; the depression 
Was not more than one ti.nth of au mcji. The brick had an 
area on its face of 25 6 square mches, and was 1.86' thick, 
li commenced to crick w lien under a pressure of 220,000 lbs, 
(i*iS93 "^^' P^'' square mch), and itas irushed under 272,000 
'fe, or 1 1,406 lbs to the square uit,h 

Third brick. This bfick wts of the same shape as the pre- 
vious brick, and the depression in its face was filled in the- 
same way. It is very probible that the strength of these 
two bricks was lowered bj the depression tilled with plaster- 
otParis. The area of the face of the brick was 28.88 square 
'Whes, and it was 1.9" thick. The brick commenced to 
Oack while under a pressure of 3,530 lbs. per square inch.. 
Iflei strength 253,000 lbs., or 9,766 lbs. to the square inch. 

The tensile strength of brick of tiiis manufacture was de- 
temijied, by testing 4 briquets of the usual form, to be about 
510 lbs. to the square inch, being equal to that of the best 
Portland cement a year old. 

Brick OF Selenitic Cement and Sand: These bricks 
(iimished by the Patent Selenitic Cement Co., of Boston), 
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^^H were exhibited at the recent fair of the Association. These 
^^H bricic art; only ilrieil, not baked, und are not very hard. 
^^H J'irsI brick measured 8.5' x 4,3' x 2.05" thick, and weiEheil 
^^H 5) IbH. Owing to imperrect tilting it was necessary to use 
^^V brass packing at two comers. The brick coniinence'l to 
1^^^ crack under a pressure of 656 lbs. [jcr square inch, andJaiUd 
uttikt 56,600 lbs., or 1,548 lbs. per square inch. 

I Second brick measured 4.35' x 8.54' x i.j' thick; com- 

menced to crack under a pressure ot 1,284 ""S- per square 
inch, fiW %vas crushed under 55,900 lbs., or 1,504 ik. fti 
igiiare_ inch. Botli of these bricks were so disintegrated by 
being crushed that they could be crumbled into a powtto 
between the fingers. 
Bkick OF Selenitic Cement and Coke: This is a fire- 
proof brick manufactured for the Patent Selenitic CetneDt 
Co. This brick measured 4.35" " 8.5" x 2.15' thick, and 
weighed 4 lbs., being both soft and light. It commencetl B 
crack when under a pressure of 24,000 lbs. (650 lbs. p« 
square inch), and failed under 47,700 lbs., or 1,290 lbs. ioiht 
square inch. 
• Brick of Porous Terra-Cotta (manufactured for fire- 
proofing, for Mr. E. S. Ixiring, under his patents) : This 
brick is of a low grade of fire-clay, mixed with sawdust and 
burnt. The sawdust burning out leaves the brick very 
porous. The specimen tested measured 3.7" x 7.85' x 2.25' 
thick. It cracked at 9,000 ibs., and would stnnd no more 
pressure ; hence, its net strength was g.ooo lbs., or 309 lbs. I" 
the square inch. 

The following table shows the strength of each brie!' 
I tested, with the area of the face to which the pressure was 

I applied, and the average strength of the different makes of 
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W NA«a ar Bi.itK. 


m ^. in.. 


Connenced In 

cnck UDdec 

11* pH Jq. IP. 


Ha 

«r=nEth 
m- in. 


>^ul4delptua Face Brick 

Aoerage, 


33. J 
32.2 
3t03 


4.303 
3,400 
2,870 
3,527 


0,O«2 
5.B31 

5.S(;2 
5,018 


Junbridge Briuk (EMtetn) 

Average, 


25.77 
10.8S 
12.(17 
13.43 


7,760 
3,(170 
3.303 
3,707 
4.655 


12,041 

9.825 
11.681 

11.296 
12.186 


Ipijglan J Preasea Briek, . . . 

m 

^ Average, 


12.95 
13.3 
13.30 
13.45 


3,862 
8,180 
2,480 
*.535 
*,7G4 


10,270 
13,530 
13,088 
13,085 
13,490 


aton Terra-Cotta Co.'h Briok. 
Average, 


11. 4(! 

25. GO 


11,518 
8,593 
3,530 


13,839 
11,11)6 
9,766 
11,1)70 


enitic Cemeut and Sand 

Aimroij'., 


3G.5S 

37.15 


656 

1.284 

970 


1,618 
1,504 
1,526 


enitic Cement and Coke 


36.37 


650 


1,200 




29.04 


309 


309 




Comparing the strength of the hard-burned brick 
t the weakest is 9,766, while the strongest is 14,29 


we see 
6 lbs. to 


square inch. 
^fr. Trautwine gives the strength of brick at from 

4,662 lbs. per square inch, and the average str 
J 20 lbs. per square inch. 

Hence, in using the figures given by Mr. Trautwin 
ength of our common Eastern brick, we use a vak 


777 lbs. 
engthas 

e for the J 
e which 1 


r""""' 


lan it si 


ould be. 





4 THE builder's GUIDE, 

The tests just described, being made on full-size brick 
elected at random, and with a very perfect testing-machin 
are worthy of considerable confidence. 

TESTS OF THE STRENGTH OF BRICK PIERS, LAID WITH 

VARIOUS MORTARS. 

These tests were made for the purpose of testing the 
strength of brick piers laid up with different cement inortars, 
as conii>ared with those laid up with ordinary mortar. The 
brick used in the piers were procured at M. W. Sands" brick- 
yard, Cambridge, Mass., and were good ordinary brick. 
They were from the same lot as the samples of common brick 
tested, as described. 

The piers were 8" x 12', and nine courses, or about 221" 
high, excepting the first, which was but eight courses high. 

They were built November 29, 1881, in one of the store- 
houses at the United States Arsenal in Watertown, Mass. 
In order to have the two ends of the piers perfectly parallel 
surfaces, a coat of about half an inch thick of pure Portland 
cement was put on the top of each pier, and the foot was 
grouted in the same cement. 

March 3, 1882, three months and five days later, the tops 
of the piers were dressed to plane surfaces at right angles to 
the sides of the piers. On attempting to dress the lower 
ends of the piers, the cement grout peeled off, and it was 
necessary to remove it entirely and put on a layer of cement 
similar to that on the top of the piers. This was allowed to 
harden for one month and sixteen days, when the piers were 
tested. At that time the piers were four months and twenty- 
six days old. As the piers were built in cold, weather the 
bricks were not wet. 

^ The piers were built by a skilled bricklayer, and the 
— 'Mre mixed under his superintendence. The test 
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ade wilh the Government testing- machine at the 

/fc/- All. I, (Bricks laid in comiiioPi lime-mortar, two ' 
''3)s old). This mortar was part of a bt prepared for us 
"ie erection of a building then being built in Boston, 
••■as such as is commonly used in building. 



Sii^ofpiei, 8'xia" Amh, % 



§ina. 
inu. 
Ills. 

Aoe. * mo. 26 daya. 

Ultimate strongth 150,000 lbs. 

Tiiue of t«at 15 mill, 

Under a load of 80,000 lbs. a longitudinal crack was 
opened in first and second courses; 90,000 lbs. extended the 
•Oracle across four courses, also opening crack on the opposite 
^'de of the pier across seven coiu'ses. The pier sustained the 
''Maximum load live minutes, rapidly developing longitudinal 
^•"^cks, and crushing some of the bricks. 

Jier No. 2. (Brick laid in mortar composed of one part 
^Csrtland cement aiKl three parts lime-mortar}. 

Size, 8"xla" Area, 06 sq. ins. 

Length. 9 courses 221 ins. 

Weight lUl lbs. 

Aae i moB, 26 days. 

intiiiiata Htreogth 290,000 lU. 

Time of test .55 min. 

A load of 180,000 lbs. opened a longitudinal seam in the 
*^^urth course. Sustained the maximum load one minute, 
*^e pier failed by opening longitudinal seams, and did not 
'^*»eak u]) when removed from the machine. 

J^r-r JVi>. 3. (Bricks laid in mortar composed of one part 
^^ewark and Rosendale cement, and tliree parts lime-mortar). 
Siie of pier, 8"il2" Area, SI6 eg. ins. 






ight. 159 lbs. 

I 4moB. 26dftya. 

Imate strength 245,000 IbB. 

-- of teet 20 mia. 
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' At 130,000 lbs. compression longitudinal seams appealed 

n the second and fourth courses. Rapid development of seams 

Klccuned under 230,000 lbs. The pier sustained the maximum 

Kid one minute, failing by splitting and crushing tbe bricks. 

IH(r No, 4. Brick laid in mortar composed of one pait 

VOrchard Roman cement and three parts lime-mortar. 

HIm of pier, B" x 13 " Ami, 

Liooath, " 

Weight , 



Loaglh, i> oonrBea 221 



□e pan 



1 

r 



Ager 4 D108. 86 dajB. 

DltimBto ■WenntU 195.000 lbs. 

Time of test 25 min. 

At 100,000 lbs. pressure three bricks cracked, and at 
150,000 lbs. pressure there were cracks in sight on each of 
the four faces. It sustained the maximum load one minule, 
and failed by cracking and crushing the bricks. 

Pier No. 5. (Bricks laid in cement mixed in the propor- 
itjon of one part Portland cement and two parts sand). 

BiM of pier, 8" x 13' Area, 9fl sq. idh. 

Leogth, U uoarBeH. 23iiis, 

Weight iflGlbfl. 

km linoB. 26 daya. 

tlltimiito BtreiigUi 240,000 lbs. 

Time of teit 30 min. 

At laj.ooo lbs. pressure a crack appeared in the ihinl 
course, and one in the liftli course. The pier failed by open- 
ing longitudinal seams. It did not break up when removed 
from the machine. 

IHer No. 6. {Brick laid in cement composed of onCj 
Newark and Rosendale cement, and two parts sand). 

Size of pier, 8* ' x 12' ■ Area, 96 aq. ing. 

Length, g ooars«8 33 1-lG ins. 

Wtigbt. 167 lbs. 

Age. 4 moa. 26 days. 

intimate strength 305.000 lbs. 

■nma of l«8t 20 min. 

^t 68,000 lbs. pressure cracks were perceived in the third 
a each end. Failed by opening longitudinal 




lOve d 

i 






^rNo.. J. (Bricks laid in cement composeil of one pfjt 
Orchard Roman cement and two parts sand). 

Hize of pier, 8 ' 1 12" Area, 9G Bq. inn. 

Length, 9 conraea 23i ins. 

Weiglil 104 lbs. 

Age 4 mofl. 2« anvH. 

ritimat« strength ISS.OIH) Iba. 

Time of lest 20 min. 

Commenced to crack when under 170,000 lbs, pressure. 
^' 3-iIe<! liy opening longitudinal seams and crushing the 
'""icks. Pier did not break up when taketi from tJie testing- 
"■»;» chine. 

-fl(^ iVii. 8, (Four courses laid in Newark and Rosendale 
*^^».Ticnt one part, and sand one part; remaining five courses 
I^i*l in Portland cement one part to two parts of sand). 

Size, 8" xl3" Area, BG aq. ina. 

Lunglh. 9 conraes 23 1-lU iua. 

Weight 107 lbs. 

Age 4inoH. 28 dftys. 

tntimnte atrength 225,000 IbH. 

Time of test 25 min. 

Under 135,000 lbs. pressure the third course laid in 
^^ewark and Rosendale cement began to break off. WJien 
^Vi^ [tier failed the end laid in Newark and Rosendale cement 
■^^as thorougjily cracked, while the opposite end (laid in Port- 
land cement) had four longitudinal seams, one in each face. 
This shows that the mortar composed of one part Portland 
*;ement to two parts of sand is stronger than that of Newark 
^nd Rosendale cements mixed m the proportion of one part 
•^meiit to one of sand. 

The following table is arranged ao as to show at a glance 
tlie strength of the piers laid with the different mortars, and 
'" afford a ready means of comparison. It is interesting to i 
'^"mpare the figures obtained from the tests, with those given J 
"i the hand-books. Mr. Trautwine, who is considered asl 
Book authority as any one, says that ordinary brickworld 
^cks with zo to 30 tons per square foot, which is equiva^ 
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lent to 311 10 466 ibs. to the square inch. The kr^^-xr 
number is kss than Italf the pressure per square inch, whi_ '^ch 
jiroduced llie first crack in the pier laiJ with lime-morlar. 



%Ai 



: Portland c 



Ijme-mortaJ, 3 parti 

ine-moiiar, 3 parts; Newiub and Bo- 

sendale oements, 1 part 

Lime-uioTtor, 3 parts; Roman cement. 

Portland cement, 1 port; Band, 2 porta 
Nevark and RoBeDdale cements, 1 part; 

sand, 2 parts 

Roman cement, 1 part; sand, 2parts. 



1Q(),U0D 
290,000 



205,000 
185,1)00 



For first-rate brickwork in cement, Mr. Trautwine g£ "V«s 
numbers which correspond to 77010 1,088 lbs. to the squaia'e 
inch. These numbers are also very much less than il"»c>^ 
obtained from the tests of the piers laid in cement. 1~^'^j 
Portland cement used in building these piers was the kii 
known as Brooks, Shoobridge & Co.'s cement, and this wi *'■ 
the other brands were furnished for the tests by Mess»^ 
Waldo Bros., Boston, Mass. 

After making the tests above described, a block of Selen'*^! 
concrete, consisting of two plates of Selenitic cemec" 
20' X iz", i^' thick, placed about 7 inches apart, and fit'^ 
in with concrete, was tested under compression. The platfl 
were dovetailed into the concrete. This block was exliibitT 
at the recent fair of the Association. 

180 BO 

3»M. J 
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Brass packing was used to secure an even bearing. The 
pressure was applied to the long sides of the block parallel to 
the faces. At 50,000 lbs. pressure, 277 lbs. to the square 
inch, one of the facings cracked. The block finally crushed 
under 120,000 lbs., 666 lbs. to the square inch, the facings 
being wedged off, and the central part crushed. 



Miscellaneous Tables and UseAil Memoranda. 



Wronght-iri 
Cast-iroD. . 

Copper. , . . 
Lead, cast. 



;I3,81 37.51) 
:«.?2 45.40 
llJ.4r, 46.24 
51.73 5'J, 12 



EiAHPUE. — To And the weight of a bar of iron 4 feet long, 2 inches 
wide and | inch thick, by the above table. 1 font weighs HM lbs., 
nhich if multiplied by 4 (the length) will give 20.16 lbs., the weight. 
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SATE LOADS. 

The greatest safe load per snper foot in — 

Granite piers 40 tons. 

C/lereland sand stone 13 

Brickwork in cement. 3 

Knbble masonry 2 

Ijime concrete fonndation 2^ 

Allow for floors of— 

Dwellings 1 J cwt. per ft. super. 

Public buildings l\ 

Warehonses, etc 2i 



(I 



(( 



(I 



II 



II 



II 



II 



II 



WEIGHT WHICH FLOOB8 HAVE USUAIiLY TO SUSTAIN. 

Per ft. super. 

Ordinary dwelling-honse floors should be calculated to 

Nnstain, inolnaing the weight of the floor itself 1\ cwt 

Public buildings, lecture rooms, etc li 

Warehouses, factories, etc 2[ 

WmOHT OF SHEET IBON. 

WelM of aquare foot of Sheet Iron in pounds avoirdupois^ the thicknessr 
Imtuj the nnmlter on the Wire Gauge. — No. 1 is 5-16 of an inch; No. 4, 
\ ; No. 11, i. etc. 



<( 



<( 



No. on 
Wire Gntige. 


Pounds Avoir. 


No. on 
Wire Gauge. 


Pounds Avoir. 


1 


12.5 


12 


4.62 


2 


12. 


13 


4.31 


a 


11 


14 


4. 


i 


10. 


15 


3.95 


5 


9. 


16 


3. 





8. 


17 


2.5 


7 


7.5 


18 


2.18 


8 


7. 


19 


1.93 





6. 


20 


1.62 


10 


5.68 


21 


1.62 


11 


5. 


22 


1.37 



WSIUHT OF CAST-IBON PLATES. 

H «j;W f/ (\usi-Iron Plate 12 inches square. 



Thk-kncssu 



Ins. 



Weight 



4 

9 
14 
19 



OS. 

13} 
lOl 

8 

5* 



Thickness. 



In<w 

! 



i 



Weight 




^fiijU oj a sq<airefo<^ vf Boiler Iron fro-n I in I inch tlUdc in pounds. 



1 



IWcfc-.. 


Weight 


ThicknB., 


Weisht. 


_ ,. 




Lb.. 
E. 
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2G. M 


■ T 




7.5 
10. 




11-16 


27.G ■ 
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H An 




12.5 




13-16 


32.6 ^M 


^K 1 
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35. 


■ ? 
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Lb<. 


Lb>. 


Lb<, 


Lbo. 


Lbv 


Lbi, 


Uh, 




,30 


.49 


.87 


1.32 


1.86 


2.48 


3.18 


3,96 




.ffi 


.0« 


1.16 


l.fiC 


2.27 


2,97 


3,76 


4,62 




.37 


.82 


1,36 


i.ys 


2.68 


3,47 


4,34 


6,29 




.IG 


1.00 


1.61 


2.31 


3.10 


3 96 


4,U2 


5,95 




.53 


1.15 




3.C4 


3,51 


4,46 


5,49 


6.61 




.82 


1.32 


aio 


2.97 


3,92 


4.96 


6.07 


7.27 


1 


.70 


1.49 


2.36 


3.30 


4,34 


5.4S 


0.(15 


7.93 


il 


.80 


1.81 


2,85 


3.119 


Q,16 


6.44 


7.81 


9.2G 




1.03 


2.14 


3,34 


4.fi3 


5.M 


7.44 


8,06 


10,68 


'1 


J.au 


2.48 


3.83 


S.2<J 


6.82 


8.43 


10.12 


11.90 


2 


1.36 


2.81 


4.34 


6,95 


7.64 


9,42 


1128 


13.22 




i-Ga 


3.13 


4,83 


6.61 


8.47 


10,41 


12,44 


15.55 






3.47 


5.33 


7.27 


9.30 


11.40 


13,59 


15.87 


* 


l.BO 


3.80 


5.82 




10.12 


12,40 


14,75 


17.19 
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a.oa 


4.13 


G.32 


8.60 


10.95 


13,39 


15,91 


18.59 
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^B TJte Tceff/U of a fatJiom. ^M 


Round, 


Flat 


CLrcQin. 


p=r fi&i™. 


Cin^um. 


per bihom. 


S»e. 


.S^o^ 
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1 ' 
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4 
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2 X 
2 I 
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11 
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COMPiBATIVE WEIOHTa QF HKMP AND IltON AND BTKEL WIRH EOl-R. 


Hemp. 


Iron W!rt 


Si«1 Win. 
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^&. 


c^.. 


pcrftJl.!, 
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2 
3 
4 
6 
6 
7 
B 
10 

la 


2' 
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12 
16 
26 
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2 
3 
4 
5 
7 
10 
14 


I«. 


Lla. 
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8 
2 
2 
3 


1 
1 
2 
3 
4 
5 

S ' 
10 
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^. 



gauge. 



16 
18 
20 
22 
24 
26 



Size of Sheets. 



Ft ins. ft ins. 
6x2to8x8 
6x2 ** 8x3 
6x2 "8x3 
6x2 *• 7x2 r 
6 X 2 ** 7 X 2i 
6x2 *• 7x2 



Weight 
per square. 



Cwts 
3J 
2] 
1: 
1 
1 
1 



No. of 
sup. ft per ton. 



800 
1000 
1250 
1550 
1880 
2170 



i;bad pipe. 
lAst of OcUibre and Weight of Lead, 



Caubrb. 



i inch light 

strong 

i »nch extra light. . 

light 

medium 

strong 

extra strong, 
^i^ch extra light.. 

light 

medium 

strong 

3 . extra strong 

4 lUcU extra light . . 

light 

medium. . . . 

strong 

^ . extra strong 
^ *nch extra light. . 

light 

medium 

strong 

^^ . extra strong 
H inch extra light . . 

.. light 

f Ui(^ medium .... 

strong 

i. . extra strong, 
tiuush extra ligjbtT. 



Weight 
per yard. 



Lbs. 

2J&3J 

5 JEG 

7&8 

6 

7 
8&9 

5 

6 

7 

8 
it 10 

5 



7 

8 
9&10 
6 
8 

10 

12 

14 

10 



Average 
lengths. 



Yards. 
60 

50 
60&48 

40 

36 
30 & 25 
22 & 20 

36 

33 

28 

24 
21&18 

33 

28 

24 

21 
18&16 

33 

28 

24 

21 
18*16 

28 

21 

16 

14 

12 

17 



^B liS: 



ne i^.jhl <f a falbrni 



1 



S'fSL.. 



SI,:! 



„.,, 




S,»,«l.. 


CLrcun,. 


^^t.. 


Cirenm- 


J3i. 


Cireum. 


pafoiE— ' 


'"2 


2 
3 
5 
7 
9 
13 
IG 
2G 


1' 

u 

p 


10 
14 


■"■■ 


U* 


3 
i 
5 
6 
7 
S 
10 


11 

! 


1 

3 
3 
4 

5 
6 


IS 


31 


10 



f 
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COBBUGATED IBOM BOOFINO. 



R W. 



gauge. 



16 
18 
20 
22 
24 
26 



Size of Sheets. 




Weight 
per square. 



CmtIs 
1: 



No. of 
sup. ft per ton. 



800 
1000 
1250 
1550 
1880 
2170 



I^EAD PIPE. 

List of Calibre and Weight of Lead, 



f inch 
i inch 



Calibre. 



t inch 



i inch 



^ inch 



^i iuch 
I inch 

Hinch 



light 

strong 

extra light. . 

light 

medium .... 

strong 

extra strong . 
extra light. . 

light 

medium .... 

strong 

extra strong 
extra light . , 

light 

medium. . . . 

strong 

extra strong 
extra light. . 

light 

medium .... 

strong 

extra strong 
extra light . . 

light 

medium 

strong 

extra strong . 
extra light. 



Weight 
per yard. 



Lbs, 
2J&3} 

5&6 

7&8 

6 

7 
8&9 

5 

6 

7 

8 
9&10 

5 

6 

7 

8 
9&10 
6 
8 

10 

12 

14 

10 



Average 
lengths. 



Yards. 
60 

50 
60&48 

40 

36 
30&25 
22&20 

36 

33 

28 

24 
21&18 

33 

28 

24 

21 
18&16 

33 

28 

24 

21 
18&16 

28 

21 

16 

14 

17 ) 



E 



IJ inch light. 

medium 

Btrong 

extFu strong. 
]j iaob ligbt 

medium 

Btrong 

extra strong , 

2 incL extra light. . 

ligbt 

iiieilium . . . , 

nttong 

extm Htrong . 

2J inch light 

medium . 

strong 

extra strong . 

3 inch light 



!2 to 14 ft- 



THE THICTNESa OF LEAD. 


Weight In Ib'^.. 


ThkkntBin 




Thick -n 




.nch«. 






1 


0.02 


7 


0.12 


2 
3 


o.(i;t 

IJ.O.^ 


8 
9 


0.13 
0.15 


4 


0,07 


10 


0.17 


G 


0.01) 


11 


0.13 


e 


0.10 


1-2 


0.20 



For roofs and gutters use 7 lbs. lead. 
For ships and ridges u.se 6 lbs. lead. 
For flushings use 5 lbs. lead. 

Gutters should have a fall of at least 1 inch in 10 feet. 
No sheet of lead should be laid in greater lengths than 
ir 12 feet without a drip to allow of expansion. 
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A pig of lead is about 3 feet long, and weighs from 1 1^ to 
'K cwt. 
Spanish pigs are about i cwt. 
Joints to lead pipes require i lb. 01 solder for every inch diam. 

SOLDERS. 

Kor lead. — Tin, i part ; lead, 2 parts. 

Kor tin. — Pewter, 4 parts; tin, i; bismuth, i. 

B'or pewter. — Bismuth, 2 parts ; lead, i part ; tin, 2. 

I^or brass. — Brass, 2 parts; zinc, i. 

I*'or gold. — Gold, 12 parts; silver, 2 ; copper, 4. 

I'or silver. — Silver, 5 parts; brass, 6; zinc, 2. 

Hard solder. — Copper, 2 parts; zinc, i. 

Soft solder. — Tin, 2 parts; lead, i. 

FLUXES FOR SOLDERING. 

Tinned iron. — Resin or chloride of zinc. 

Copper and brass. — Sal ammoniac or chloride of zinc. 

Zinc. — Chloride of zinc. 

Xead. — Resin. 



THE WBIOHT A CAST-IBON COLUMN WTLL SUSTAIN 


WITH 


SAFETY. 


Length or 
I^eight in feet 


8 


10 


la 


14 


16 


18 


20 

34 


22 


24 


Diameter. 




la 


•* • 

65 


«4 

V 

55 




Xi2 
P 

40 




2^ inches. 


91 


77 


47 


29 


25 


3 " 


145 


128 


111 


97 


84 


73 


64 


56 


49 


3i " 


214 


191 


172 


156 


135 


119 


106 


94 


83 


4 " 


288 


266 


242 


220 


198 


178 


160 


144 


130 


4} " 


379 


354 


327 


301 


275 


251 


229 


208 


189 


5 " 


479 


452 


427 


394 


365 


337 


310 


285 


262 


6 


573 


550 


525 


497 


469 


440 


413 


386 


360 


7 


989 


959 


924 


887 


848 


808 


765 


725 


686 


8 


1289 


1259 


1224 


1185 


1142 


1097 


1052 


1005 


959 


9 


1672 


1640 


1603 


1561 


1515 


1467 


1416 


1364 


1311 


10 


2077 


2045 


2007 


1964 


1916 


1865 


1811 


1755 


1697 


11 


2520 


2490 


2450 


2410 


2358 


2305 


2248 


2189 


2127 


12 


3020 


2970 


2930 


2900 


2830 


2780 


2730 


2670 


2600 



-1 
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KTBENGTH OV MkTEBlAJA, 

tUmlnUincp, to KxtrtiHuni and Chrnpression, in pounds per Square Inch 

Section of some materials. 



Name of lh<: 


KcffUlancc 


Mtitcnjil. 


to KxtcfiMon. 


Whiio piiiM. . . 


10.000 


Whito oiik. . . 


15,000 


liookiilin 


lO.OOO 


Wroii^liiiron. 


00.000 


(JiiMi iron 


20,000 



Rexixtance 
to Compression. 




Tensile Strength Comp. Strength 
in Practice. | in IVactioe. 



2,000 
3,000 
3,200 
12,000 
4,000 



1.200 

1,500 

1,602 

10,000 

20,000 



III practice, from one-fifth to one-sixth of the strength is 
all that Hhoiild be deiKjnded upon. 

NAILS. 

For looo shingles allow 3\ to 5 lbs. 4d. nails; or 3 to 3} 
llm. 3(1. nails. 

Kor 1000 laths, allow about 6 lbs. 3d. fine nails. 

1 000 feet clapboards, about 18 lbs. 6d. box. 

1000 ** boarding boards, 20 " 8d. com. 



II 
i< 
II 



1000 
1000 
1 000 



II 



II 



25 



« 



lod. 



« 



** 1000 



II 

II 
II 

11 



1000 

10 
1000 

1000 



II 
(I 



" 1000 



:^S " lod. floor. 

41 " 1 2d. " 

" lod. " 

" 1 2d. " 

" lod. com. 
" lod. " 

lod. " 

8d. finis 






" 'i\)p floors, sq, edge, 
It « 

" match'd blind nailed 35 

" " . " 42 

" partition studs or studding, i 
" furring, 1x3, 45 

" furring, 1x2, 65 

** pine finish, about 30 

2od. nails. 3 y^ inches long, 36 nails to a pound. 

3od. '* 4 " 24 

4od. " 4>4 " 18 

sod. " sy^ " 13 

6od. "6 " 9 

7od. "7 " 6 

Nails made by different firms vary a little, but not enoug:" 
to make any change in the foregoing table desirable. 



u 
t( 
l( 
it 



(( 
u 
u 
u 
« 



AND ESTIMATOR S PRICE BOOK. 



1S7 



TABUS OF FOBEION WEIGHTS AND MEASUBES. 

Beduced to the Standard of the United States, 



^ FBANCE. 

j^e*re 3.28 feet. 

metre) 3.94 inches. 

^elt 2.00 galls. 

^ectolitre 26.42 galls. 

-decalitre 2.64 galls. 

^itre 2.11 pints. 

kilolitre 35.32 feet. 

hectolitre 2.84 bash. 

iDecalitre 9.08 quarts. 

llillier 2.205 lbs. 

Quintal 220.54 lbs. 

Kilogramme 2.21 lbs. 

AMSTEBDAM. 

100 lbs. 1 centner.. 108. 93 lbs. 

Last of grain 85.25 bush. 

Ahm of wine ; 41.00 galls. 

Amsterdam foot . . 0.93 foot. 

Antwerp foot. 0.94 foot. 

^hinelaDd foot. . . 1.03 feet. 

Amsterdam ell 2.26 feet. 

^U of the Hague . . 2.28 feet. 
>*Ul of the Brabant. 2.30 feet. 

NETHEBLANDS. 

^11 3.28 feet. 

Madde of Zak. . . . 2.84 bush. 

Vat hectolitre 26.42 galls. 

^jtn litre 2.11 pints. 

i^ond kilogramme. 2.21 lbs. 

HAKBUBO. 

X^ast of grain 89.64 bush. 

A.hin .of wine 38.25 galls. 

Xiambnrg foot .... 0.96 foot. 

:E:11 1.92 feet. 

PBU88IA. 
XOO lbs. of 2 Col- 
ogne marks each . . 103. 1 1 lbs. 

Quintal, 110 lbs. ..113.42 lbs. 

Bheffel of grain. . . 1.56 bush. 

lEiniar of wine .... 18.14 galls. 

EU of cloth 2.19 feet. 

Toot 1.03 feet. 

DXMMABK. 

100 lbs. 1 centner..ll0.28 lbs. 
Burel or toende of 
00m. 3.95 bush. 



Viertel of wine 2.04 galls. 

Copenhagen or 
Bhineland foot . 1.03 feet. 

SWEDEN. 

100 lbs. or 5 lis- 

punds 73.76 lbs. 

Kan of Corn 7.42 bush. 

Last 75.00 bush. 

Cann of wine 69.09 galls. 

Ell of cloth 1.95 feet. 

BUSSIA. 

100 lbs. of 32 laths 

each 90.26 lbs. 

Chert wert of grain 5.95 bush. 

Vedro of wine 3.25 galls. 

Petersburgh foot. . 1.18 feet. 

Moscow foot 1.10 feet. 

Pood 36.00 lbs. 

SPAIN. 

Quintal, or 4 arro- 

bfts 101.44 lbs. 

Arroba 25.36 lbs. 

Arroba of wine. ... 4.43 galls. 
Fanega of grain. . . 1.60 bush. 

PORTUGAL. 

100 lbs 101.19 

22 lbs. (1 arroba). 22.26 
4 arrobasof 22 lbs. 

(1 quintal) 89.05 

Alquiere 4.75 

Mojo of grain 23.03 

Last of salt 70.00 

Alm«de of wine. . . 4.37 



SICILY. 

Cantar ogroso 192.50 

Cantaro sottile. . . .175.00 

100 lbs 70.00 

Salma grossa of 

grain 9.77 

Salma generale... 7.85 
Salma of wine 23.06 

NAPLES. 

Cantaro groso. .. .196.50 

Cantaro picolo 106.00 

Carro of grain 52.24 

Carroof wine 264.00 



lbs. 
lbs. 

lbs. 

bush. 

bush. 

bush. 

galls. 

lbs. 
lbs. 
lbs. 

bush, 
bush, 
galls. 

lbs. 
lbs. 
bush, 
galls. 



r 


THE III! ILL 


MEi.mmm {Gontinufd). ^M 


Rnbbio nf 
Bnrili of w 


grain. . . 8.3(1 bnHh. 
ne 15.31 gaUs. 


100 lbs 123 60 lbs. 


Stiuo of grain 2.34 biub. 

Orna oi aimer of 
wins 14 94 galls 


100 IbH. 
groao . . 


r peso 

7G.87Iba. 


Ell for woolens... 2.23 feet. 


100 Iba. 


r peso 

69.SH Iba. 


Ell for silk 2.10 feet 


HOttile . 




Minaofgmin 3.431.nHb. 


100 lbs. loantar'.. 174,50 Iba. 


Meizarola 


afwine. 39.22 galla. 


.Salma of grain. . . . 8.22 bnah. 
Foot 0.8E fool. 


lOo lbs. or 






tato 


74.80 lbs. 


100 Iba. (1 quin-' 
tal) I39.481bB. 


Mo^tgio of 
Bartleofw 


grain... l(i.5a buBli. 
ne...., 12.04 galls. 


Oke 2.83lba. 






Qnillot of grain. . . I.4G bnah. 


100 lbs. peso groHo 105. 18 lbs. 
100 lbs. iieso sot- 
tile CAM lbs. 


Quillot of wine... 13.60 galls. 


Tail ■ 1.330Z. 


Mogsic) of 


grain . . H-W bneh. 


letails leaUj.... 1.33 lbs. 


Anifora of 


wine... 137.00 gallB. 


100 cattisH 1 pioul.133.25 ibs. 


Mihu 

pnHour. 


per Muiutc 


Tea 


Force ••! 




1 


88~ 


1.47 


.005 


Hardly perceptible. 


a 


17G 
3(>4 


i.i 


.020 1 
.044 


JuRt perceptible. 


4 

6 


352 
440 


G.87 


.079 
0.123 


Qeotle breeze. 


10 
IS 


880 
1,320 


14! (17 

aa. 


0.493 
1.107 


Pleasant breeze. 


2(1 
25 


1,760 
2.200 


2U.3 
2(1, (> 


1.970 
3.067 


Brisk gsle. 


30 
3E 


2,640 
3,080 


44.0 
51.3 


4.429 
6.027 


High wind. 


40 

4f> 


3,520 
3,960 


58.ti 
66.0 


7.870 
9.900! 


Vei7 high wind. 


SO 


4,400 


73.3 


12.304 


Storm. 


w 


5,280 


88.0 


17.733 1 




7U 


G,160 


102.7 


24.153 f 




8U 
100 


7.040 
8, (WO 


117.3 
UG.6 


31.4!N) 
49.200 ( 




J 




"'*^or'H long nieaBBre, bcbIb of unitB, 7.32, 25, 4, i 

"• inohea 1 pHlm. 

* incheit 1 hand. J ""^ '" ""^"[jl^^ 'Jl^^ 

^ inches 1 Hpan. 

1* feet 1 pace or step. 

^W feet 1 metro. 

S,^,^ feet 1 faUiom. I 

^^ ffttUoms Imile. f U«din.n™"rirg 

^<) geogrnpbical uilleB 1 league. 

"Sil .l.ta'l'. ■• I 1 ■■•B'". |8!'SSS5=« 

MCETEIOB'b BQCAOE UElSUHEl, FOB HEABUBUja THE 

^^Siqnare links (sg. J.) 1 pole, P. 

** poles .1 aqnare chain, ay. ch. 

_*JI»qnar« ehainB. 1 acre, A. 

^^^^ena 1 sqnaie mile, ag. mi. 

^(sqiuiro miles (ti miles square) L township, Tp. 

Sq.Mi. A. Sq, Ch, P. Sq. Lind!. 

= 3fi = 230-t = a3l),400 = 3,686,400 = 2,m,l)00,0(Kl 

1 = 040 = 6,400 = 102,400 — 64,000,000 

10 = 160 = 10,000 

1 = IC = 1,00 

1 = 62 

"'Toyor'a square menaiire, scale of nnitB, 035, 16, 10, 640, 3G. 




t^O THE UUJLUEKS GUIDE, 

An Acre is the unit of land measure, and is lo sqi>.£une 
chains (to,ooo hnks), or a piece of land 3 chains 16^^ lL«nks 
(or about 69^^ yds.), on each of the four sides, or, if of a dif- 
ferent shape, as much land as is embraced in that compass. 

A Rood is a quarter of an acre, or 40 perches, aiid con- 
tains 25,000 square links; if square, it should measure -* 
chain and 58 links, or about 34^ yds. on each side. , 

A Perch (sometimes called a pole or rod) is the i6otli C^^ 
an acre, and contains 30"^ square yards, or 625 square link# 
aud embraces $}4 yds., or 25 running links of ihe chain, e 
each of the four sides. 



= Sign ot Equality, and aiguifleii 
■f " Addition. " 

— " Sulittaction ■■ 
>< " Mnltipli cation " 



+ 12 = 16. -1 

aa o + M = 16theBoni. 
OS 18 ^4=; 8 the remainilcr. 
an ]3X3 = 3*'thei'rodnft. 
hb 24-^3=8 or 34-3 = 8. 
Evolutioaoi Extraction of Siiiinre 



Fine gold molts aSUlF 

■' Bilver " laSO 

Copper melts 2548 

WronghUron inelts 3980 

Cast " ■■ 3479 

Briohtred" in the dftrk.. 7r)2 
Kedhot '■ in twilight., 6U 

OlsiB meitH 2a77 

Common flm 7H0 

BiHiS melts 1900 

Air fnrnaDe. 3300 

Autimon; melta 951 

Bismnth " 476 

Csdminm GOO 

Steel 2500 

Lead . 504 



Heat. olionTy red 

■■ bright " iwa) ^ 

" red visible by day.. 1077 "^1 

•' white 2900 «I» 

Mercury boils 663 ^S3 

volatilizes 080 «:»<l 

Platinum melta 3OB0 «1»^ 

Zinc melts 7W **^ 

Highest natuttil tempera- 

tore (Egypt) 117"f Jl 

Greatest uataral cold (be- 

lowBero) S?^^ 

■' altificial '■ " 106^*^5 

Heat of linman blood 9afc**2l8 

Snow and salt, ecinal parts. <*^*__i 

Ice melta 3*^^S; 

Water in mciio boils 91^^^ 

Furnace under hteam boiler llOL***" 
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•BflHT op CABT-mON 




TO 2a IN.: 


IBS IV SUMETEH. 1 rOOT IN (.BNOTH. 


IW 


nritk- 


Wtight, 


_*J1 


I'hicL 


W,.igl,t. 


Dia„, 


Thick- 


WdlhL M 


1. 


TnT 


3.06 


t 


"TIT 


2b <H 


-l^^ 


1^ 


102.9 ■ 






S,U5 






M34 


10. 






61.46 ■ 


1-1 




3.B7 






42 28 








65.08 ■ 






6. 


6. J 




2J4 








78.99 ■ 


2. 




G.89 
9.8 
7.8 

11.04 
M.74 

12.23 


6. 




37 44 

46 "U 
3182 

40 50 
4Jfl 
6M9B 


10. J 


1 


j 


16.24 ^ 
108.84 ™ 
53.88 
08.14 
82.68 
97.44 


H 




9.85 
13.18 


8.1 


1 


34 32 
43 68 


^^ 


1 


, 


112-118 
66.34 


a- 4 




10.67 
14.66 
19.06 


7. 




633 

63 18 
3t.66 






I 


71-19 
86.4 
101.63 


a.3 




ll.M 
15.91 
20.59 




1 


46 8 
56 JO 
67 b 


U.j 


^ 




117.6 

68.83 
74.28 


3. 




1'2.28 
17.15 
22.15 
27,50 


^■i 


'1 


78 3D 
39 22 

49 92 
60 48 


12. 


1 


' 


90.06 
106.14 
122.62 

01.26 


='-1 




18.4 
23.72 

■29. (i4 


a. 


1 
J 


7176 
a(28 
4164 






1 


77,36 
93.7 
110.48 


3.) 




19.66 
35.37 
31.2 




5 

I 


52 08 
M27 
7612 


12. i 


' 


j 


137.42 
63.7 
80.4 


3i 




•20.9 
26.83 
33.07 


8.i 


\ 


1411 

56 16 




] 


i 


97.4 
114.72 
132.35 


4. 




22.05 






68 


13. 




1 


66.14 






28.28 




80 5 






i 


83.46 






34.04 




1 


93 28 






J 


101.08 


11 




23.35 
29.85 
36.73 


9. 


1 


40 5 
5192 
71 7 


13.J 


1 


1 


118.97 
137.28 
68-64 


ii 




34.49 
31.4 

38.58 


9.} 


1 


84 7 
17 98 
48 !8 








86.55 
104-76 
123.3 


M 




25.7 
32.91 
40.43 






1202 
7132 
88 J8 


14. 


' 


t 


142.16 
71.07 

89.61 


















J 



r 


......... 1 


|p_._ 


wnoHT or otm-iBoti pine <nm/{nufl'I). 




"S- 


Wright 


J>i... 


'^^ 


Wriaht, 


Dui... 


Thick - 


Wright 


It». 


'"j 


Ll». 

ius.ie 


"^ 


S 


Lh.. 

101.82 


I'st 


"a 


114.1 






I 


127.6 






. 


12:1. 14 






J 


137.84 




1 




1*7.03 






) 


144. 7e 






J 


1G1.9 


H.) 


1 


1 


73.72 

112.1 

131.8Q 
151.92 


l<!.i 




j 


l(i(>.G 
83.3 
104.82 
120.79 
I4U.02 


I'J. 




j 


186.24 
130.24 
145.3 

170.47 
195.93 


15, 


I 




75. »G 
05.73 
115.78 
136.15 
15(1.8-2 


17. 




1 


171.1! 
B.^..73 
107.% 
130.48 
153.3 


2(1. 
21. 


1 


1 


126.33 
152.63 
179.02 
205.8 
133.6 


15.} 




1 


78.4 
98.78 
11<J.49 
140.4 


17. i 




1 
1 


170.58 
88.23 
111.06 
134.16 


82. 


1 


e 


159.84 
187.6 
215.B3 
13B.6 




1 




iGi.aa 






157.59 






j 


167.24 


18. 




i 


80.87 








181.33 






! 


196.46 


i 


Raltl^rt 


n,. 


Si^f\t Inl=™«. 




2 




5i, 


years. 




J6 years 1 day. 


f 




4 


years. 

yearn 4 moatha. 




28 yearx 2G daya. ^^ 
23 years 104 days. ^^H 


3i 




% 


years 208 days. 




20 years 54 dtiyB. ^^M 


4 




25 yean. 




17 yearn 246 days. ^^M 


*i 




22 yenra 81 daya. 




15 years 273 dayi. ^^M 


5 




20 years. 




15 years 75 days. ^H 


G 

7 




iti vanrs 8 luontbH. 
14 yeftM lOi Uftyn. 




14 years 327 dayi ^H 
10 years 89 dayi. ^H 


8 




I2i yaara. 




U years 2 days. "^B 


e 




11 yuatalOdftyi. 




S yenrs lO days. ^~ 


10 




lU ynora. 




7 ymm 100 dflya. 


^ 
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NAMES AND DIMENSIONS OF YABIOUS SIZES OF PAPEB. 



PBINT. 

Medinm 19 

Boyal (20x24) 20 

Super Royal 22 

Imperial 22 

Medium and a half 24 

Small Double Medium . . .24 

Double Medium 24 

Double Royal 26 

Double Super Royal 28 

Double Super Royal 29 

Broad Twelves 23 

Double imperial 32 

FOLDED. 

BilletNote 6 

Octavo Note 7 

Commercial Note 8 

PacketNote 9 

Bath Note 8J 

I^etter 10 

Commercial Letter 11 



24 
25 
28 
32 
30 
36 
38 
40 
42 
X 43 
X 41 
X 46 



X 
X 
X 
X 
X 
X 
X 



8 
9 
10 
11 
14 
16 
17 



Packet Post llj 

Foolscap 12] 

FLAT. 

Legal Cap 13 

Flat Cap 14 

Crown 15 

Double Flat Letter 10 

Demy 16 

Folio Post 17 

Check Folio 17 

Double Cap 17 

Extra Size Folio 19 

Medium 18 

Royal 19 

Super Royal 20 

Imperial 22 

Double Demy 21 

Elephant 22^ 

Columbier 23 

Atlas 26 

Double Elephant 26 



X 
X 



18 
16 



X 16 
X 17 
X 19 
X 20 
X 21 
X 22 
X 24 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 



28 

23 

23 

24 

28 

30 

31 

27| 

31} 

33 

40 



BXPLOSIVB FOECB OF YABIOUS SUBSTANCES USED FOB BLASTING, ETC. 



Heat. 



^lasting powder 

^Jiiilleiy •' 

^porting " 

powder, nitrate of soda for its base, 
powder, chlorate of pot. for its base 

^Un cotton 

*jcric acid 

^crate potash 

^Jin cotton mixed with chl. potash 

picric acid 

^icrate 

tjjtro-glycerin 



tt 



(< 



it 



(( 



(< 



tt 



(( 



it 



509 

608 

641 

764 

972 

590 

687 

578 

1420 

1424 

1422 

1320 



Volume of 
Gas. 



0.173 litre. 

0.225 

0.216 

0.248 

0.318 

0.801 

0.780 

0.585 

0.484 

0.408 

0.337 

0.710 



Estimated 

Explosive 

Force. 



88 
137 
139 
190 
309 
472 
536 
(J80 
080 
582 
478 
939 



The above in.structive table is by the celebrated M. Ber- 
^helot, who further describes nitro-glycerin "as really the 
^^eal of portable force. It burns completely without residue ; 
^U fact, gives an excess of oxygen ; it develops twice as much 
heat as powder, three and a half times more gas, and has 
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seven times the explosive force, neigbt for weight, and, takeu 
volume for volume, it possesses twelve times more energy." 
From the extreme danger of the work, none but a competent 
chemist should attempt to manufacture it. 



. «I30 rI.airo 

260 5,800 

520 11,600 

. 1,300 29,000 

. 2.60U 68,000 

. 6,200 116.000 

. 6,500 145.000 
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Emmple. — Iteqnireii the number of bricks in 100 superficial feet 
of wall 12 inchea thick. Uniler ISincli. and opposite lOO. joa will 
find the aneweF. 2350, tlio unmber of bricks required. 



m 




Nu 


mbu nf Brir 


kt ID Thickness at. 




-^^ 


l-inch. 


8.i=ch. 


„.i»et. 


,6.incb. 


^i«h. 


,4.inch, 








23 


30 






a 


15 


30 


45 


60 


75 


90 


3 


23 


45 


G8 


90 


113 


135 










120 


160 




6 


38 


75 


113 


160 


188 


225 


G 


46 


90 


135 


180 


225 


270 


7 


53 


106 


158 


210 




315 


8 


GO 


120 


180 


240 


300 


360 


9 


G8 


135 


20:1 


270 


338 


405 


10 


75 


150 


2-25 


300 


375 


450 


20 


150 


300 


450 


000 


750 


BOO 


30 


226 


450 


675 


900 


1125 


1350 


40 


300 


GOU 


900 


laoo 


1500 


1800 


60 


375 


750 


1125 


1500 


1875 


2250 


CO 


450 


900 


1360 


1800 


2250 


270U 




525 


loao 


1576 


2100 


2626 


3150 


80 


GOO 


1200 


1800 


2400 


3000 


36UU 




G75 


1360 


2026 


2700 


337S 


4030 


100 


750 


1600 


2250 


3000 


3750 


4000 
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TABUE TO IIND THX NT7MBEB OP BBICE, ETC. {Oontinued). 





Number of Bricks to Thickness of. 




4-inch. 


8-inch. 


12-inch. 


i6-inch. 


2o-inch. 


?4-inch. 


200 


1500 


3000 


4500 


6000 


7500 


9000 


300 


2250 


4500 


6750 


9000 


11250 


13500 


400 


3000 


6000 


9000 


12000 


15000 


18000 


500 


3750 


7500 


11250 


15000 


18750 


22500 


600 


4500 


9000 


13500 


18000 


22500 


27000 


700 


5250 


10500 


15750 


21000 


26250 


31500 


800 


6000 


12000 


18000 


24000 


30000 


36000 


900 


6750 


13500 


20250 


27000 


33750 


45000 


1000 


7500 


15000 


22500 


30000 


37500 


45000 



looo Shingles, laid 4 inches to the weather, will cover 
100 sq. ft. of surface, and 5 lbs. of shingle nails will fasten 
them on. 

One-fifth more siding and flooring is needed than the 
niamber of sq. feet, of surface to be covered, because of the 
^^p in the siding and matching. 

1000 Laths will cover 70 yards of surface, and 11 lbs. of 
^^th nails will nail them on. 8 bushels of good lime, 16 
^Mshels of sand, and i bushel of hair, will make enough good 
*^ortar to plaster 100 sq. yds. 

A cord of stone, 3 bushels of lime, and a cubic yard of 
^^nd, will lay 100 cubic ft. of wall. 

5 courses of brick will lay i ft. in height on a chimney, 1 6 
l>ricks in a course will make a flue 4 ins. wide and 12 ins. 
*Ong, and 24 bricks in a course will make a flue 8 ins. wide 
Hnd 16 ins. long. 

Cement, i bush., and sand, 2 bush., will cover ^}4 sq. 
yds. I in. thick, 4j^ sq. yds. ^ inch thick, and 6^ sq. yds. 
J^ inch thick, i bush, cement and i of sand will cover 2^ 
^. yds. I in thick, 3 sq. yds, ^ inch thick, and 4^ sq. yds. 



5^ inch thick. 
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8 lbs. of Asphalte Flooring composition will cover i super- 
ficial ft. y^ inch thick. 308 pounds of finely-ground cement 
will make from 3.7 to 3.8 cubic feet of stiff paste, i cwt. of 
mastic and i gal. of oil will cover \\ yds. at ^, or 2^ at | 
inch in thickness. Pointing Mortar consists, by weight, of 
finely-ground cement, i part to from 3 to 3J4 parts of fine 
silicious sand, mix under cover, in small quantities at a time. 

I bundle of 16-inch shingles will cover 30 square ft.; 
I bundle of 18-inch shingles will lay 33 square ft., when laid 
5 J ins. to the weather; 6 lbs. 4d. nails will lay 1000 split 
pine shingles. 

130 yards of lath, lay and set, require i load of laths, 
10,000 nails, 2\ cwt. of lime, \\ double load of sand, and 7 
bushels of hair ; plasterer, laborer and boy, 6 days each. 

Render and Set. 100 yards require i\ cwt. of lime, i . 
double load of sand, and 4 bushels of hair; plasterer, la — 
borer and boy, 3 days each. 

Setting, 375 yards require i\ cwt. of lime and 5 bushels, 
of hair. 

In lathing, i bundle of laths and 384 nails will cover "^ 
yards. In rendering, 187 J yards require i\ cwt. of lime, r 
double loads of sand, and 5 bushels of hair. Floating re 
quires more labor, but only half as much material as rendei 
ing. 

1000 bricks, closely stacked, occupy 56 cubic feet; io(r ■^>o 
old bricks, cleaned and loosely stacked, occupy 72 cubic ^tr ft. 

I rod of brickwork requires 126 gals, water to slack tt^Bhe 
lime and mix the mortar. Bricks absorb 1-15 of their weig'-"Zir'it 
in water. No. of bricks in cubic yard, 384. A bricklaye — t^s 
hod will hold 20 bricks, or ^ cubic ft. of mortar, or \ bush^ -^i 
nearly. 
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XiBLE SHOWING DIAMETEB AND HEIGHT OF CHIMNET FOB ANY BOILER. 



10 
12 
16 

20 
30 
60 
60 



Alt. of Chimney 
in Feet 



60 

75 

90 

99 

105 

120 

120 



Interior Diam- 


H. P. of 


eter at Top 


Boiler. 


14 inches. 


70 


14 " 


90 


16 " 


120 


17 " 


160 


21 


200 


26 " 


250 


27 " 


380 



cf Chimney 
in Feet. 



120 
120 
135 

150 
165 
180 
195 



Interior Diam< 
eter at Top. 



30 inches. 

34 " 

38 

43 

47 

52 

57 



(I 



Slating. The pitch of a slated roof should be about i in 

height to 4 in length ; the usual lap is about 3 ins., but it is 

Sometimes 4. Each slate should be fastened by 2 nails, 

cither of copper or zinc. A square of slate is 100 superficial 

feet, allowances being made for the trouble of cutting the 

slates at the hips, eaves, round chimneys, etc. The sides and 

bottom edges of the slates should be trimmed, and the nail 

holes punched as near the head as possible ; they should be 

Sorted in sizes, when they are not all of one size, and the 

Smallest size placed near the ridge. The thickness of slates 

Varies from 3-16 to 5-16 of an inch, and their weight from 

2.6 to 4.53 lbs. per square foot. The following table of sizes, 

^tc, of roofing slates, is very useful: 



Description. 



X>onbles . . 

Xiadies .... 

Conni'ss68 

Dachesses 

Imperials . 

Bags and 

Qneens 

West 

morel 'ds 

of vari 

OQs sizes 



Size. 


Length. 


Bre'th. 


ft. in. 


ft. in. 


1 1 


6 


1 4 


8 


1 8 


10 


2 


1 


2 6 


2 


3 


2 



Average 
gauge 

in 
inches. 



1 



5i 

7 

9 

lOi 



No. of 

squares 

X200 will 

cover. 



2 
10 





No. re- 


Weight 


quired 


per laoo 


to cover 


in tons. 


one 




square. 


J 


480 


if 


280 


2 


176 


3 


127 



No. of 
nails re- 
quired 
to one 
square. 



480 
280 
352 
254 



a ton will cover 2^ to 2J squares. 
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The next table exhibits tlie coiiipariilive weight of various 
roof coverings. 





WcighL 


Lcau Slope. 


Plain til 
Pantiles 

alating. 
Lead, 7 
Corrnga 


ea, par square of 100 snp'l feet . 

an average 

bs. per sap'l feet 

ed iron 

or zinc,. IG on per Hnp'l feet... 
Taming for aluted ortileil roofs.. 


8 to 18 cwt. 

nv owt. 

7 to 9 cTrt. 
OJ owt. 

lewt! 

560 to (573 lbs. 

21cwL 

Scwt. 

35owt. 


aiij to 30° 

25JVo3<f 

4" 






Boardin 


|.ri in. thick 

utl load for piOTBore of wind, . . 
oofa, Bte^>est an{{le. 


25^ 


Gothior 


fiW 




BT*1B-0AHE8, 




Widihof 
Trend. 
e inchas 

7 '■ 

8 " 

9 ■' 


8J inuhes. 10 inohea 


G{ inohea. 

f :: 


7J " 12 ■■ 

1 ■■ 13 ■' 




PAINTING. 


i 


.ga 


priming color will cover 50 su|ierfii:ial j'ar 
white zinc " 50 " " 
white pdnt " 44 " " 
lead color " 50 " " 
black paint " 50 " " 
stone color " 44 " " 
yellow paint " 44 " " 
blue color " 45 " " 
green paint " 45 
bright emer. green " 25 " " 
bronze green " 45 " " 


1 
1 


One 


pound of paint will cover about 4 superficial yards 



the first coat, and about 6 yards each additional coat. One 
pound of putty for stopping every 20 yards. One gallon o^" 
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tar, and i lb. pitch, will cover 1 2 yds. superficial the first coat, 
and 17 yds. each additional coat. 



MSASUBXMBMT OF 8TONE OB BBICK WORK. 

1. Perdi, Masons* or QaearrymerCs Measure, 

16|feeiloBg ) ( 

16 inobes wide )- = J 22 cubic feet. To be measured in wall. 

12 •• higb) I 

16} feet long ) ( 

18 incbes wide > = ^24.75 cubic feet. To be measured in pile. 

12 « bigb) ( 

I cubic yard = 3 feet X 3 feet X3 feet= 27 cubic feet 
The cubic yard has become the standard for all contract 
Work of late years. Stone walls less than 16 inches thick 

count as if 16 inches thick to masons; over 16 inches thick, 

each additional inch is counted. 

KlTMBEB OF BBICK BEQUIBED IN WAIiL FEB SQUABS FOOT FACE OF WALL. 

Xluckneas Thickness 

of walL of wall. 

24 incbes 46 



4 incbes 71 

8 " 15 

12 " 22J 

X6 •• 30 

») " 37i 



28 " 52J 

32 *' 60 

36 '* 67J 

42 •• 75 



Cubic yard = 600 bricks in wall. 
Perch (22 cubic feet) = 500 bricks in wall. 
To pave i sq. yard on flat requires 48 bricks. 
« I « edge " 68 " 

STRENGTH OF WOODS. 

The following tabulated form shows the results of Mr. 
Hodgkinson*s experiments on the crushing strengths of dif- 
ferent woods per square inch of section. The samples 
crushed were short cylinders 1 inch diameter, and 2 inches 
long, flat at the ends. The results given in the first column 
are those obtained when the wood was moderately dry. The 
samples noted in the second column were kept seasoning 2 



months longer than the first. The third column is appended 
by the author, to illustrate the resilience or toughness of 

certain woods. 



Kind of Wood. 


C™sl.ineSl«n«hp« 
Squtuc Inch ofljeclian. 


'irH"^„r;v^ 


■iltodi 






WBitht 




GN3I to earn 








81583 to 0363 
7518 to 7G18 


49.080 




Bay 






10300 
7733 to 7383 


38.940 




Beech 




Blreh 


10300 






Enelish Birch.... 


3297 to MOa 






5074 to 58fi3 












B74B to 0E8(! 
(!7H1 to 72SH 






White Deal 






73{)0 






Elder 


74SI to B973 








7151 to 10331 


39,ft50 




Fir(Memel) 

Fir (Spraoe) 




6499 to 681!) 








'8198 to'Biae' 


42, ICO 




Xfntmfrnrty 




LiRnnmVitn) 


9000 






Oak (Quebec) 








Oak(EngliBh).... 








Pine (Pitch) 


C790 to C790 






Pine (Had) 


G3D5 to 7518 






Poplar 


3IQ7 to 5143 














Teak 








8241 to 12101 


3G,04!I 




WalnoL 


Km to 7aa7 






Willow 


2898 to cm 







PERMANENT LOADS UN I1K.IDGES, ETC. 

For rough calculations the weight of the Itriiigc itself may 
be assumed to he (in wrought-iron bridges) : 

For 30 feet apnus. sinala line GBO Iba. per foot run. 

■■ «0 ■' " R7a 

■■ KKI '■ ■• 1.008 

-150 ■' ■' U44 " 
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Dense crowds average 120 lbs. per square foot. 

For flooring, 168 to 224 lbs. per square foot, exclusive of 
the weight of the flooring, is generally allowed. 

In storehouses, from 224 to 450 lbs. per square foot. 

Beams of timber, when laid with their concentric layers 
vertical, are stronger than when laid horizontal, in the pro- 
portion of 8 to 7. 

Mercury freezes at 40° below zero, and melts at 39°. 
Ether freezes at 47° below zero; wine freezes at 20°; sea 
water freezes at 28°3. Alcohol has been exposed to 110° 
and 120° below zero without freezing. Granite decomposes 
at a red heat. The second's pendulum, of 39.139 ins., is 
lengthened by 30° of temperature 128th of an inch, or 8 
vibrations in 24 hours. 

SAFE £OAD IN 8TBUCTXJBES, INCLUDINa WEIGHT OF STBUCTUBE. 

^ oast-iron colnmns J breaking weight. 

^I'ouglit-iron structures 

*^ cast-iron girders for tanks 

:J^ cast-iron for bridges and tanks 1-6 

^^ timber 1-10 

^tone and bricks J 



4< 
«4 
44 
44 
«( 



WEIGHT OF LUMBEB FEB THOUSAND (M.) FEET BOABD MEASUBE. 



:J^ine and hemlock 

^orway and yellow pine 

^ak and walnut 

^sh and maple 




2,500 lbs 
3,000 
4,000 
3,500 



14 
44 
44 



Partly 
Seasoned. 



2.700 lbs 
4,000 
5,000 
4.000 



44 



44 



Green. 



3,000 lbs. 
5,000 •• 



WEIGHTS OF COBDWOOD. 



Car- 

lbs. bon. 

-i- cord of hickory 4468 100 

hard maple.. 2864 58 

beech 3234 64 

ash 3449 79 

birch 2368 49 

pitch pine... 1903 43 



44 



44 



44 



44 



44 



Car- 
lbs, bon. 

1 cord of Canada pine. . 1870 42 

yellow oak 2920 61 

white oak 1870 81 

Lombardy pop- 
lar . 1775 41 

red oak 3255 70 



*< 



44 



44 



44 





.0..™ 


Lbi- 

Q.OO'I 
15,000 
l.OOO 


r's guide, ^^H 
•ma vr woOT), BRotnsQ thb weioht 

la ABUXDKU 1 BQUABE INCH, 






White Pine (Amerio 
White Oak 


an).-. ll.MOO 
. . . 11.50(1 


1 AWeii'ba!'' 

?2i;:::::::: 

Gedw. 

Ash 

Oak, BeasoDGd 
Elm 




14.SU0 

14.500 

14.000 

14,000 

14,000 

13.600 


rLh :: 




Cheatuot, BWee 

Wh^t^Sl'i^ie; 
EngliahOak.. 

Pei 








10,500 

10,390 

10,000 




3.400 
3,000 
3.000 
2,400 


Larch 

Mahogwiy, Spanish 




9,600 

8,000 
7,800 


Willow 

^H «pHni8h Mohog 





Poplar 






0,000 


jineera- and Omln 


or KETiLB, WOODS, UQUIDB, 

ictora' Puffcei Book. 


■ - 


™.,.™ 


,.„c 


1 


1 


■5^ 




».™ 


1 

2720 
2851 
2001 
2570 
2554 
2484 
2415 
2362 
2143 
2781 
2000 
1300 
1270 
1240 
123B 


1 

170.00 
165. G8 
162.56 
lG0.ti3 
159.62 
155,25 
150.93 
147.82 
133.93 
173.81 
126.00 
81.15 
79-37 
77.60 
77.37 


in 

13 

i 

14 

i 

29 


^B Plnlina 

^m rnrefiold 


1U500 
IS2S8 

iseoo 

11352 
10474 

891( 

im 

726< 
7700 
7833 
781C 

Taw 

719(1 


1.417 
1.135 
2.038 
a.43& 
a.638 

a.8U 

3.14h 

3.103 
3.633 
3.203 

3.80B 
3.59a 
3,S30 
3.G37 
3.790 
3.846 


.7053 
.69115 
.4904 
,4105 
.3788 
.3552 
.3178 
.3225 
.3036 
.3037 
.363 
.279 
.2833 
.2827 
.2636 
.20 


Marble, aver-ge 
Granite ■■ 
Purbeck stone. 
Portlaud " 
Bristol 
Mitlatone '■ 
Paving 
Cnugleith ■' 

Cbalk. British, 


rnraailTer 

BiHmuth 

Ooppir.o«t... 
sheet , 

BnM, oast . , , . 

•' ahmt . . . 

f Iron, oast. 


Coal, Scotch . . 
■' Newc'stle 
■■ ataffords'e 
■' Cannel... 
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SPXciFio OBAYITIB8, ETC., (CoTdumed), 



WOODS. 


LIQUIDS. 


Names. 


u 
A 

^2 


• 
JO 


ghtof a 
n. in lbs. 


Names. 


ht, water 

IglOOO. 


>er of cub- 
in a ton. 






IS 






M.5 


IS 


Li^mn yitae. . . 


1331 


83.31 


26} 


Acid, sulphuric 


1850 


18.5 


Uox, French. . . 


1328 


83.00 


27 


** nitric 


1271 


12.7 


•* Dutch.... 


912 


58.00 


38} 


** muriatic. 


1200 


12.0 


Ebony, Indian. 


1209 


76.56 


29 


** fluoric . . 


1060 


10.6 


•* American 


1331 


83.18 


27 


«• citric 


1034 


10.3 


Oak, jast felled 


1113 


69.56 


32J 


*• acetic 


1062 


10.6 


•• seasoned.. 


743 


46.43 


48] 


. 


Water from Bal- 






Bogoakoflrel'd 


1046 


65.37 


34 


■ 


tic 


1015 


10.2 


Mahogany Sp'sh 


1063 


66.43 


33^ 


• 


** from the 






*• bay wood 


637 


39.81 


56 


• 


Dead Sea 


1240 


12.4 


Medlar tree 


944 


59.00 


38 


** from the 






Logwood 


913 


57.06 


39^ 


Mediter'n 


1029 


10.3 


Olive tree 


927 


57.93 


38} 


*• from the 






Beech 


852 
845 


53.25 
52.81 


42 

42} 


Irish Ch'l 
** ice 


1028 
1001 


10.2 


Ash 


10.1 


Alder 


800 
793 


50.00 
49.56 


44i 
45 


" distilled. 
Oils, expresed. 


1000 


10.0 


Apple-tree 




Plum-tree 


755 


47.18 


47t 


linseed. . . 


940 


9.4 


Maple 


752 
750 


47.00 
46.87 


47} 
48 


sw't alm'd 
whale . . . 


932 
923 


9.3 


Teak 


9.2 


Cherry-tree. . . . 


715 


44.68 


50 


hempseed 


926 


9.3 


Elm 


673 
671 


42.06 
41.93 


53^ 
53} 


olive 

Oils, essential . 


915 


9.2 


Walnut 




Red pine 


657 


47.06 


54: 


cinnamon 


1043 


10.4 


Yellow " 


652 


40.76 


55 


lavender . 


894 


8.9 


Pear-tree 


650 


40.62 


55 


turpentine 


870 


8.7 


Syc'm're, chest- 








amber. . . . 


868 


8.7 


nut, and lime- 








Alcohol of com- 






tree, each 


604 


37.75 


59} 


merce, at 60° 






WiUow 


585 


36.50 


on 


Fahrenheit . . 


825 


8.2 


PopFr, white 8p 


529 


33.06 


67: 


Alcohol, abso- 






«« common 


383 


23.93 


93 


lute . 


797 


7.9 


Cedar. 


561 


35.06 


64 


Ether, nitric . . . 


908 


9.1 


White pine 


^551 


34.43 


65 


** muriatic 


729 


7.3 


Ti4irch.. . . . - r T . . 


530 
240 


33.02 
15.00 


68 
149 


Proof spirit 

Tar 


922 
1015 


9.2 


Cork 


10.1 










Vinegar, distlcl 


1009 


10.1 



IZ 


THE BUILUER'S CUID 


E, 


^ 










or BOABD A 


sn coBio » 


IBiBURB SB- 


■ 


No. nrr«t in 




N.^oFfiKtit, 




No. Of feel ia 




length to 




tength to 


Sin. 


leogth to 




ninkc imn ft 
















b»rdm. 




"bo^rfm. 


5x5 


5.760 


2x6 


1.000 


Ox 10 


200 


S X 6 


4.800 


a I 7 


8.'>7.2 


8x11 


181.10 


5x7 


4,1U.3 


2x8 


750 


6x 12 


166.8 


5x8 


3,600 


2x9 


686.8 


7x7 


344.11 


5x 9 


3,200 


3 X 10 


600 


7x8 


214.3 


5x 10 


2,880 


2 X 11 


546.0 


7 s!) 


190.6 


G X 11 


3.618.2 


3 I 12 


500 


7 s 10 


171.5 


6 X la 


3,400 


2i X 5 


960 


7 X 11 


155.10 


6 x e 


4,000 


3j X 6 


800 


7 X 12 


142.10 


8x7 


3,438.7 


31 X 7 


685.9 


8x8 


187.6 


6x8 


3,000 


31 I 8 


600 


8x9 


166.8 




2,666.8 




5.33.4 


8 X 10 


ISO 


6 X 10 


3,400 


3I X 10 


480 


8 X 11 


136.4 


6 X 11 


3,181.8 


3 X 5 


800 


8 X 12 


136 


6 X 12 


2.000 


3 X 6 


666. 8 


9x9 


148.2 


7 X T 


2,i)3S.9 


3 X 7 


571.5 


9 I 10 


133.4 


7x8 


2,571.4 


3x8 


500 


9 X 11 


131.3 


7 I 9 


2,285.8 


3x9 


444.4 


9 X 13 


in. 2 


7 X 10 


2,057.3 


3 X 10 


400 


10 I 10 


130 


7 X 11 


1,870.1 


3 X 11 


363.7 


10 X 11 


109.1 


7 I 12 


1,714.3 


3 X 13 


333,4 


10 X 12 


100 


8 I 8 


2,550 


4x5 


600 


11 X 11 


99.2 


8 X 9 


2.000 


4 X fi 


500 


11 X 12 


90.9 


8 X 10 


1,800 


4x7 


428.7 


12 X 12 


83.4 


8 X 11 


1.636.4 


4x8 


375 


13 X 14 


71.5 


8 xl9 


1,600 


4x0 




13 X 16 


62.5 


3 X B 


1,777.0 


4 X 10 


301) 


13 X 18 


55.6 


10 X 10 


1,600 


4 X 11 


272.8 


12 x20 


50 


9x11 


1,455.5 


4 X 13 


350 


16 X 18 


41.8 


9x13 


1,333.4 


6x6 


400 


20x 20 


30 


10x10 


l,i40 


5x7 


343.10 


20 X 24 


25 


10 X 12 


1,200 


5x8 


300 


33 X 24 


33.8 


11 I 11 
11 X 12 


1.190 
1,091 


5 I 
5 X 10 


366.8 
540 


18 X 24 


37.10 


18 I 20 


33.4 


12 X 12 


1.000 


5 X 11 


218-3 


14 I 16 


53.7 


14 X 16 


642.10 


6 X 12 


200 


15 X 18 


44.5 


18 X 18 


500 


6x6 


333.4 


Ifl I 20 


37.6 


IS I 30 


400 


6x7 


385.8 


13 X 14 


66.11 


SO X 23 


327.3 


6x8 


350 


30 X 40 


10 


23 X 24 


272.8 


6x9 


233.2 


36 X 30 


9.3 


t 
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NUMBEB OF CUBIC FEET OF TIMBEB IN A TON (AVOIBDUPOIS), TOOETHEB 
WITH THE WEIGHT IN LBS. PBB CUBIC FOOT. 



Woods. 



Alder, dry, 
Ash 



<< 



*t 



It 
«« 
<i 
<« 



Apple 

Bay 

•• dry 

Beech 

•* dry 

Birch, common. . . 
** Am*can black 

Box 

Bullet-wood 

Butternut, dry. . 
Cedar, 
Cork. 
Cherry, 
Ohestnut» 
^bony, mean of 2 
sets 

^Im. dry | 

^ir, white 

^ir, New Eng., dry 
^ir, Norw'y spruce, 

dry 

^ir, Riga 

<3rum, blue, dry . . . 
^ackmatac^, 
^^azel, 
fiemlock, 
IHickory, pic nut. . 
** shell bark 

BoUy, dry 

O^nniper, •* 

Xiance wood, dry. . 



If 



Lbs. 

per 

Cubic 

Foot 



50. 

52.812 

43.125 

49.562 

43:601 

51.375 

43.8 

53.25 

43.8 

46.9 

62.5 

58. 

23.5 

35.62 

15. 

44.687 

38.125 

79.4 

41.937 

35.625 

35.57 

34.4 

32. 

46.9 

52.687 

37.10 

53.75 

23. 

49.5 

43.125 

47.5 

35.375 

45. 



Cubic 

Feet per 

Ton. 



44.80 
42.414 

45.18 

43.601 



Woods. 



39.40 



63.866 
149.333 



53.25 
62.97 



60.37 



45.252 
51.942 



<( 



i( 



t( 



II 



Larch, dry •! 

Lignum vitaB 

Logwood 

Mahogany | 

Maple, dry 

Oak, Canadian. .. . 

English 

live, seasoned 

** green . . 

white upland 

Pear, dry 

Plum, ** 

Poplar 

Pine, pitch, dry. . . 
" red *• . . . 
•* white, ** . . . 
" well seasoned 

yellow 

" dry... 
Poplar, mean, 2 

sorts 

Rosewood, dry 

Satin wood. 

Spruce, 

Tamarack, 

Teak, African oak. 

Walnut, dry 

** black, dry. 
Willow, dry 



II 



<i 



<i 
II 
«< 



II 



II 



Lbs. 

per 
Cubic 
Foot. 



34. 

35. 

83.312 

57.062 

35. 

66.437 

46.876 

54.5 

58.25 

66.75 

78.75 

43. 

41.312 

49.062 

26.31 

41.25 

36.875 

34.625 

29.562 

33.812 

28.812 

28.5 

45.5 

55.312 

31.25 

23.937 

46.9 

41.9 

31.25 

36.569 

30.375 



Cubic 

Feet per 

Ton. 



65.8 

26.866 

39.225 

64. 

33.714 

47.66 

41.101 

38.455 

33.558 

52.09 

47.47 

54.303 
60.745 
64.693 
75.773 
66.248 



71.68 



53.42 
71.68 
61.265 
73.744 



OOMPABATIYE YALUE OF DIFFEBENT WOODS, EXUIBITINO THEIB CBUSHING 

STBENGTH AND STIFFNESS. 



Teak 6555 

English oak 4074 

Aah 3571 

Elm. 3468 



Beech 3079 

Quebec oak 2927 

Mahogany 2571 

Spruce 2522 



Walnut 2374 

Yellow pine. . . . 2193 

Sycamore .. 1833 

Cedar 709 



F 

^^^1 Taking ^hcll bark hickory as the highest standard of our 
^^^Hibrest trees, and calling that loo, other trees will compare 
^^^B with it for hardness as follows: 

^^^ Bbell 
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RELATIVE HARDNESS OF WOODS. 



Bbell b'rkbiok'iy.. ion Red onfc 

Fignathiokoif... OU While beech. , , 

White oak 84 Black waltmt. . . 

White ash 77 Black birch ... . 

Dt^wood... 75 Yellow oak 

Scmb oak 73 , Hnrd maple. . . . 

Whitehazel 73 | Wliite Elm 

Apple tree 70 1 Hed cedar 



Wild cherry 55 

Yellowpine M 

CheBtUDt 62 

Yollow poplar. ... 61 

BnUemut 43 

While bircii 43 

WHte pine 30 



_ COMPARATIVE WEIGHT OF DIFFERENT WOODS IN CREEN AN! 
SEASONED STATES IN POUNDS AND OUNCES PER CUB. FT. 

Ash, green, 58.3; do,, seasoned, 50. Beech, green, 60 
I do., seasoned, 50. American pine, green, 44. ' z ; do., sea 
I.Boned, 30.11. Cedar, green, 32; do., seasoned, 284 
I English oak, green, 71.ro; do., .seasoned, 43.S. Rigs 
[ green, 48.12 : do., seasoned, 35.8. 




Cedar, Canada . . , 

Elm 

Oak. Englieb 

Pitch pine 






Larch 48.G, Hed pine 45.2 

MoDDtain ash.. . 28.3 White oai 36.3 

Oak 34.7 White pine.. 

Pine 39.7 White poplar 

Eedbeeoh 39.7 WiUow.. 



loplar., , ao.B 1 
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TSiNSnSSE BTBENGTH OF WOODS, SHOWING THEIB BBEAKINa WEIGHT 
FOB ▲ THICKNESS OF ONE INCH 8QUABE AND ONE FOOT IN LENGTH, 
WITH WEIGHT SUSPENDED FBOM ONE END. 



Locust 

Hickory 

Oak, live, Amerio*n 

" white " 

" African 

Teak 

Mi^le 

Oak, English, best. 

Ash 

Pine, American. . . . 

Birch 

Chestnut 



Braak- 

• 


Value 


ing 


fur Us>e. 


Weight. 




Lbs. 




295 


80 


250 


65 


245 


55 


230 


50 


208 


50 


206 


60 


202 




188 


45 


168 


55 


60 


50 


160 


40 


160 


53 



— 



Oak, Canadian 

•* live, American 
*• English 

Deal Christiana . . . 

Pine, pitch, 

Beech 

Pine, white, Am. . . 

Elm 

Pine, Norway 

Oak, Dantzic 

White wood 

Riga fir. 

Pine, white 



Break- 
ing 
Weight 



I.bs. 
146 
245 
140 
137 
136 
130 
130 
125 
123 
122 
116 
94 
92 



Value 
for Use. 



36 
55 
35 
45 
45 
32 
45 
30 
40 
30 
38 
30 
30 



COHESIVE 8TBENGTH OF TIE-BABS, SUSPENSION BODS, ETC. 

. Breaking weight in tons, equal area of section of rod in square 
laches, multiplied by cohesive force per square* inch in tons. 

Tons. 

Cohesive strength of Ash = 8 

beech 5.5 
oak 5.5 

seasoned 6 
pitch pine 6 
chestnut 5 
fir 5.5 



^ Tons. 

^obesive strength of steel = 50 
** wrought iron 23 
** cast iron 7 A 

** wrought copper lo 
*' cast brass 8 

•* lead 0.75 

** boxwood 10 



<« 



tt 



(I 



4« 



l« 
It 



In nse take \ of the above as breaking weight. 



BBEAXING AND CBUSHING STBAINS OF IBON AND STEEL. 

CAIiCULATIONS. 



AVEBAOE 



Breaking strain of wrought iron = 23 tons per sq. inch of section. 

Onishing •• " =17 

Breaking strain of cast iron = 7} 

Cmsbing •• •• =50 

Breaking strain of steel bars = 50 

Crushing •• ♦* =166 



<i 
(I 

<« 



i i 

14 
ti 
tt 
l< 



^H 3o8 


,.„.„._ 




i 


^H Thefollowiag table shows weight in tonsreiXDii 


eil to tear nsn 








■ 0.k 


G tons 


Wronght coppe 




. 15 


■ Fir 


B ' 


EngUshbarlro 




, 25 


^1 Oast iron. 


7 '■ 

10 " 


American iron 




37J 


H Wronght iron. 


Blislorod steel. 




59| 


aOBT OF BQVABE A 




.», 




=,„„ 


p=r F«,., 


iV-ond 


p«-Foot 




SiH. 


Wright 


Silc. 


Weighl. 


Sie. 


Wriahi. 


SiM. 


W.i 


Inchc 
Square. 


Pmmds. 


Inch« 
Squzire. 


Pounds 


oLn. 


PouDd., 


1^- 


fM 


1 


.78 


i 


50. 


1 


.61 


41 


a 






i 


G3.U 




.95 




4A 




1.75 




Sti.U 




1.36 




« 




SSI 


4 


59.S1 




1.87 




& 




■il2 




03.28 




2.45 


4 


63 


11 


315 


4 


06.84 


M 


3.10 


4 


65 


1 




1H8 


4 


70.50 


1 


3.83 


58 






G90 


4 


74.20 


4 


4.64 


5* 


61 






70! 


5 


78.12 




5.52 




64 






8 25 


G 




83.08 




6,48 


S 


67 






57 


5 




66.13 




7.51 


5 


70 






10 98 


5 




90.ae 




8,62 


S 


74 




12 50 


5 




94.53 




{1.81 


G 


77 






14 11 


5 




98.87 


a ■ 


11.08 


G 


91 






15 81 
17 63 


5 
5 




103.32 

107.86 


1 


12.42 
13.84 


5 
6 


St 






19 53 


6 


112.50 


2 


15.33 


1 


95 






2153 


^ 


122.08 


2 


16-91 


103 


2 




2i b3 


6] 


132.03 


2 


18.56 


HI, 






25 83 


4 


142.38 


3 


20.38 


T 


120, 


3 


2812 


7 


153.12 




22.18 


'i 


128. 


31 


30 51 


7 


164.25 


3 


23.96 


4 


138. 


H 


31 


7 


17E.78 




25.92 


4 


147. 


31 


JE59 


7 


187,08 




27.95 


8* 


157. 


3 


38 28 


8 


200.12 


H 


30.16 


8 


167. 


3 


41D<i 


8V 


213.56 


3 


32.25 


8 


177. 


3 


43 »1 


81 


225.78 


3 


34.51 


8 


187. 


3 


46 93 


sf 


239.25 


3 


36.85 


9 


198. 






9 


253.12 


1 


39.27 


01 


310. 


\ 
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EXPANSION AND CONTBACTION OF BODIES. 

The following table exhibits the linear dilatation of yarious 
bodies from 32° to 212°, according to Laplace, Smeaton, Hoy, etc. 





f 


3 

3 

• 


r 


H 

3 

c 
«§, 

s 


• 


Flint glass 


1-1232 
1-1000 


1-1266' 

to 
1-923 


1-1161 






Glass (barometer tabes). . 
** solid rod 




1-1289 
1-1237 


** " cast, prism of. 








1-901 


Platinum, per Borda 

Palladinm, per Wollaston 
Gold (French standard). . 
Silver (French standard . . 
Copper 8 parts, tin 1 


1-1167 
1-1000 
1-661 
1-524 


1-1131 


1-1008 












" 1-550 " 
1-588 
1-486 
1-524 
1-517 
1-533 
1-399 
1-719 
1-517 
1-795 
1-816 
1-438 
1-349 
1-340 




1-480 




Copper 


1-584 




1-521 




Copper 2, zinc 1 




Brass 16, tin 1 










Brass wire 










Brass cast 


1-535 






1-528 


Solder, tin 1. lead 2 








Bismnth 










Specnlnm metal 










Iron 


1-819 
1-807 
1-460 
1-351 


1-846 






Steel (yellow temper) 

Tin, Falmouth 


1-840 


1-874 


Lead 








Zinc 








Mercury, in volume 

Water 


100-5550 

1-23 

1-9 
100-287 
















Alcohol 










All the cases 





















<< 
It 



<f 
<< 



SHBINEAGE OF CASTINGS. 

Iron, small cylinders = 1-16 inch per foot. 

pipes =1 •* " 

girders, beams, etc = J in. in 15 inches. 

" large cylinders, the contraction 

of diameter at top = 1-16 per foot. 

do. do. at bottom.. . . = 1-12 " " 

do. do. in length = 1 in 16 inches. 

Brass, thin = X in 9 

*« thick = * in 



<« 
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Zinc ^ 5-16 m a fMlhfl 

Lead = 5-16 ■' " ^ 

Copper = 3-16 " " M 

Bismttth = 5-32 " " 

Green sand iron castings are 6 per cent, stronger t 
dry, and 30 per cent, stronger than chilled, but when 

castings are chilled and annealed, a gain of 1 15 per cenl 
attained over those made in green sand. Chilling the un 
side of cast iron very materially increases its strength. 



uislnjj tlifir Umperature/Tom 32° to 212° Hi/irmAiK. 



Tin OmpnTe)-- 
Silve- 



Copper 

Falmouth Ud 

EDgllHh braiB rod . . 

BroHS wire 

BUalered nteel 



Gold 

Biamnth , , 

Antimony 

Palladinm 

Flatinnta 

Flint glaSH 

E<oft rolled iron. 
Priam of caxt irol 
Befiector metnl, . 



HTO K«anetl silve 



Iron wire, wrought. . . 

Hwedlah bar iron 

Ituaaian " " 

Mean of English iron 

GuD luetal, mean of iron 
Clyde, No. 1, 
.. 3_ 
Stirling, moan of 
Anierloan, mean of " 
I,ow Moor, No. 2, cast " 
Cmnk abaft 
American boiler plnlea, 

English plates e 






Lin. 

. 103,000 

. 72.000 

. 59.500 

. 53.900 

a 37.232 

16,125 

23,468 

25,764 

45,970 

14,076 

44,750 

148,000 

1 63,000 

51.000 



Cast ateel, niaiimnm . . 



, 14! 

. a 

steel 100,000 to 131 

Chrome ateel. mean. 171 

Shear " 12- 

American Tool Co 17! 

Bllatered steel, aoft H^ 



(Hrman piaoo ateel w 



Steel pi atea, lengthwise. 



Yellow metal 41 

Cast copper. ,. 1! 

American copper. * 

Rraas wire Bt 



1 ibkbha BTUKora a* iiaterialb, etc. (Onititiufti). 
' ^MS 4a.lKW 1 Wire ro|>e 


I.bt 
37.000 










pc»fr;.^r^:.T.;«:997 


GntW-pcroha. 

Slate 

Well-barnBd bri^k- 
Inferior ■■ 

Portland Htone 

Crowu gloBH 




3.G00 
12,000 




*' Unca 2.132 


,,,100 to 290 
.857 to 1,000 
M,316 

.670 to 3.800 


Zino 7,000 

^(.•atlend 3,000 


Bisniuth, caat 3,120 


Portland - o' 


no«;; 


a34 






Tarred Uemp rope 16,(HI0 









Sehaskh. — Owing tc 
Vopes are 25 per oent. wettker ttan white ropes. Hemp rope ia 
stronger tlutn Uanills, bat tarred hemp noil Monillu are nearly of 
eqnal strength. Maoilla ropes are from 2!i to'M per cent, weaker 
tlikn wbite ropes. Twisted hempeo. cnrda will Hnstnia the fnllow- 
iiig weights per square inch of their section: i inch to 1 loch thick, 
8,746 lbs.; 1 to 3 ins. thick. 6,860 lbs.; 3 to Sins, thick, 5,342 lbs.; 
6 to 7 ins, thick. 4,860 lbs. Ropes of fonr Htrands, up to 8 ins., are 
aiboQt 17 per cenL HtroDger thau those havinf; bat three stisuds. 



Hensuratlon of Superficies. 

TO FIND THE AREA OF A SQUARE. 

&(/•. — Multiply the side by itself, or in other words, the 
p by the perpendicular. 

taample. — To find the area of a square whose side is 17 
'■feel. 1 7 X ' 7 = ^89, the area of the square in feet. 

To find the side of a square, the area being given, extract 
the square root of the area. 




TO FIND THE AREA OF 

Rule. — Multiply the length by the breadth, and the 

)duct will be the area. 

Example. — To find the area of the rectangle. 



I 



i 



; AREA OF A RHOMBUS OR RHOMUOIDGS. 

Riilf. — Multiply the base by the perpendicular height an* 






half the product will be the area. 

Miiliiply the length by the perpendicular breadth, 
pnidiict will be the area. 

Let the side be 17 feet, and the perpendicular 15 feet.thf 
17X15 = 255. the area required. 

TO FlNIl THE AREA OF A TRIANGLE. 

Rule. — Multiply the base by the perpendicular height, s 
half the product will be the area. Let the base of the ti 
angle be 14 feet and the perjiendicular height 9 feet, then 
14 )<; 9 = 1 26 -^ 2 = 63 feet the area of the triangle. 
Anolher Rule. — Add the three sides together, and fro^Krm 
half the sum subtract each side separately; then multiply tt — ^e 
half sum and the three sides together, and the square root ^^ "f 
the product will the area required. 

Let the sides of a triangle be 30,40, and 50 ft. respecti'veL 
30 + 40+ 50 120 

a ~ 60, half the sum of ihc siiies. 

60 — 50 ^ 10. firet remainder. 
60 — iio = 20, second remainder. 
60 — 30 = 30, third remainder. 
Then 60 < 10 x 20, x 30 = 360,000. 
And the square root of 360,000 is equal to 600, the area in ft 




PAMV 
I- When the base aad perpendicular are given. ^^^ 

1 
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f -AMV TWO SIDES OF A RIGHT-ANGLFn TREANOLE flEING 
IVEN, TO FIND THE THIRD SinE. 

- When the base and perpendicular are giver 
J!ri/if. — To the square of the base add the square of t 
Pejpendicular, and the square root of the sum 
•*Jpolhenuse. 

Let the base of the right-angled triangle be 24, and t 
I>erpendiculaj i8j to find tbe hypothenuse or third side. 
^^^L 576 square of the base. 

^^H 324 square of the perpendicular. 

^■^ 576 + 324-900. 

■And the square root of 900 is equal to 30 feet, the length of 
Hie third side. 

2. When the hypothenuse and one side is given. 
Jiii/r. — Multiply the sum of the hypothenuse and one side 
V Iheir difference ; the square root of the product will give 
'lie other side. 

If the hypothenuse of a right-angled triangle be 30, and 
'he perpendicular 18, what will be tiie base? 

»30 + 18 = 48 sum of the two sides. 
30 — 18^ 13 difference of the two sides. 
48X12 = 576- 

TO FIND TIIE AREA OF A TRAPEZIUM. 

J!u/ir. — Divide the trapezium into two triangles by a diag- 
*^iial drawn from one angle of the figure to another. The 
^reas of the triangles may be found by the rules already 
given, and the sum will give the area of the trapezium. It is 
"Jnnecessary to give an e.\ample of this iiroblem, as it would 
Qnly be a reperition of what lias been already illlustrated. 

IRREGULAR POLYGONS, OR MANY-SIDED FIGURES. 

f. necessary to reduce them into triangles and. . 
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paraiieiograms, and, calculating these severally, to add them 
together ; the sum will give the area of the figure. 

In this manner the land-surveyor estimates the quantity of 
acres, roods and perehes contained within certain boundaries, 
and it may be done with considerable accuracy by subdivid- _ 
ing the space until the whole area is contained within a ^^ 

number of single figures. The architectural surveyor, how 

ever, has seldom a necessity for this mode of proceeding, fot^r., 
it is customary, in all those cases where a surface has a vari~^^g 
able height, to take the medium between the two extrenie^^^ 
and consider the superficies as a parallelogram. But, as ih ^^^e 
builder is sometimes required by circumstances to measuir^:^re 
the ground which is chosen as the site of a building, it ~ is 
necessary that he should be able to do so when required. 

TO FIND THE DIAMETER OR CIRCUMFERENCE OF A ClRCl E, 

THE DIAMETER OR CIRCUMFERENCE BEING GIVEN. 



1. To find the circumference, the diameter being given. 
Jiule. — As 7 is to 23, so is the diameter to the circuir^^- 

fcrence. 

Example. — If the diameter of a circle be 84.5 inches, wl^ -at 
LS the circumference ? 

As 7 is to 22.0, so is 84.5 to 265,751 the circumferer»*;e 
required. 

2. To find the diameter, the circumference being given. 
Rule. — As 22 is to 7, so is the circumference to the <J'' 

ameter. 

TO FIND THE AREA OF A CIRCLE. 

1. When the diameter and circumference are both given. 
^«/.r,— Multiply half the circumference by half the diam- 
eter, and the product will be the area. 

2. Wlien the diameter is given. 




AND £STtMAtOR^S PRICE BOOR. 3X5 

Ruit. — Multiply the square of the diameter by .7854^ and 
the product will be the area, or the diameter by the circum- 
feiefite and divide by 4. 

^ When the circumference is given. 

J^ule, — Muhiply the square of the circumference by .07958, 
and the product will be the area. 

TO FIND THE AREA OF A SECTOR OF A CIRCLE. 

Hule. — Multiply tlie radius of the circle by one-half of the 
arc of the sector. 

TO FIND THE AREA OF THE SEGMENT OF A CIRCLE. 

J^ulf. — Find the area of a circle having the same arc, and 
deduct the triangle formed between the two radii and the 
^^ord of the arc. 

PROPERTIES OF THE CIRCLE. 

Diameter X 3-14159 = circumference. 

Diameter X .8862 = side of an equal square. 

Diameter X '7071 = side of an inscribed square. 

K^adius squared X '314159 = ^trea of circle. 
^Radius X 6. 283 1 8 = circumference. 

Circumference -r 3. 14 1 59 = diameter. 

Measurements of Solids. 

TO FIND THE SOLIDITY OF A CUBE. 

A cube IS a solid enclosed by six equal square surfaces. 
J^uk. — Multiply the side of the square by itself and that 
Piroduct by the side of the square. 
Example. — The side being 9 feet. 

9X9= 81 then. 
\ 81. X 9 = 7 29 = the solidity required. 

\ 



TO FIND THE SOLIDITV OF A PARALI.F,I^PIPF,DON. 

A parallelopipedon is a solid having six sides. Kvcry o])- . 

posile two buing equal and parallel to each other. 

Rule. — Miiltipiy ihe length by the breadth, and the product -y--.[ 
by the depth, and it will give the solidity required. 
Example. — Length 82 inches, breadth 54, depth 10 inches- m=. 
82X54= 4428, then 
4428X 10 = 44280, the solidity required. 

TO F1NI> THE SOLIDITY OF A PRISM. 

A prism is a solid, ihe ends of which are parallel, equaTL-^ol, 
and of the same figure. Specific names are given to their:j«— m, 
according to the form of their bases or ends. 

Rule. — Multiply the area of the base by th^ perpendiculi^ Mi\ 
hdght, and the product will be the solidity required. 

To find the solidity of a rectangular prism whose base -^ is 
30 inches, and height 53. 

30X53 =^ 'S90> the solidity in inches. 

TO FINO THE SOI.TDITV OF A CYLINDER. 

A cylinder is a round prism, having circles for its cnrj^jds, 
and is formed by the revolution of a right line about the c :=zxif- 
cumference of two equal circles jarallel to each other. 

Jittle. — Multiply the area of the base by the perpendicuM" -«lir 
height of ihc cylinder, and it will give the solidity. 

TO FIND THG SOLIDITY OF A SPHERE. 

A sphere is a solid formed by the revolution of a s 
circle round a fixed diameter. 

Rule. — Multiply the cube of the diameter by .5236, and the 
product will be the solidity. 

FOR THE AREA OF A SPHERE. 

Muhiply the square of the diameter by 3.1416. 



THE CIKCUMFK 



I Multiply ilie diameter by 3' 1 4 1 6. 

I 'J'iie surface of a spkerkal ugmeni or zone may be found by 

I "Julliplying the diameter tjy the height, anil then by s'l^'fi- 
! 'JTiL' solidity of a spherical stginent or zone may be found 

(thus— to J times the square of the radius (or half of the di- 
ameter) add the square of the height, then multiply ihe sum 
''J ihe height and the product by .5236. 
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*«&■.— Multiply the 
Column 2. 



I'OI.VOONS. 

e of the side by tlic figur 



Nun 
I Dee 



Trigon 3Bi(IeH 0.4330 

Pentagon 5 sides 1.7203 

Henagon 6 sidea 2.E981 

Heptagon 7 Hides 3.6339 

Octagon 8 Bidea 4.8284 

Nonftgon 9 sides 6,1818 

Deeugon 10 Bides 7.6942 

Undeongon 11 sides 9.36Bfl 

DodeokgOD 12 sides 11.1983 



F8 THR KUlLtiKR's GUIDE, ^^^| 

StIRfAri'.S AND ROI.IIIITIKR llV BH(H)I.AIt ROnifi;. *^ * 



SURt'ACr.S AND SOLIUITIES UV kKUULAK 

^w/c. — For the " surface " multiply ihc square of the length 
of one of the edges by column i, and for the solidity multljily 
the cube of the length by column 3. 



SolldiiT. 

Tetraedion 4 faces 1.7321 0.1178 

Heuedron " 8.0000 1.0000 

OctaedroD 8 '• 3.4641 0.47U 

Dodiwnedraii 12 " 20.U1SB 7.A631 

IcaBsedron 30 " H.G603 2.1817 
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NUMRER FOR CAI^ULATINC ARF.AS. 

Circum. of circle — Diam. X 3.1416, or by 3 t-yih. 

Length of arc of circle — Take span from 8 times the choi— 
of half the arc and one-third remainder = length of arc p 
quired. 

Ditto when arc contains 1 20° = Span X 1.1092. 

Area of circle = Square of diam. X .7854. 

Area of segment of circle =^ To twice square root of spz: 
//kj s<]uare of rise ai/i/ chord of half arc, the result multiplw^^ 
by 4-15 of rise equals area. 

Area when it contains 120° ^Square of spanX.J0473. 

Area of sector of circle = Radius K half the length of aX"^^- 

Area of ellipse = Product of the two diameterBX.7834, 

Area egg-shaped sewer = Square of transverse diameter "^^^"^^ 
"•1597- 

Solidity of a cone — Area of base X one-third pcrpemlicul.^** 
height. 

Solidity of globe = Cube of dianieterX.5236, 

Prismoidal formula = Sum of end areas pliu 4 times midd • *^ 
area multiplied by one-sixth of length. 

NoTK.— TbH iirii)iDuid»l formula u|>|iUe> tu uartbwurlu, OMks, ■«>'* 
truucDted cddcii. 

GUNTKr's UHAIN. 

Generally adopted in laud surveying, is 23 yards in lengtli* 



AND ESTIMATOKS I'RICK BOOK. : 

D links of 7.92 inches long. The length was tixed at 22 
I'ards because the square whose side is 33 contains exactly 
i-ioth of an acre — or 1 chain in width and 10 in length con- 
iains an acre; 80 chains make 1 mile, and a square mile is 
llii; square of 80, or 640 acres. 
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^r,^ 


^C^Z^OP 


k™^ 


{Omiimia). ^^M 


Numbtr, 


Squar.- 


L-ub. 


N„.b=r. 


Bq„a™. 


c. H 


135 


18235 


2460375 


180 


33400 


5832000 ^H 


136 


18496 


2515456 


181 


32761 


5929741 ^H 


137 


18769 


2671363 


182 


33124 


6038668 ^H 


138 


190*1 


2628072 


183 


33489 


6128487 


139 


19321 


2685619 


184 


33B56 


6229504 


140 


19600 


2744000 


185 


34225 


G33I625 


141 


19881 


2803221 


186 


34696 


6434856 


142 


20164 




187 


34969 


6539203 ^^ 


143 


20449 


2924207 


188 


35344 


6644672 ^M 


144 


2073S 


2985984 


189 


35731 


6751269 ^M 


146 


21025 


3048625 


190 


36100 


6859000 ^H 


14G 


31316 


3112136 


191 


36481 


6967871 ^H 


117 


21600 


317R523 


192 


368G4 




148 


21904 


3241792 


193 


37249 


7180057 ^H 


149 


22201 


3307;f49 


194 


37036 


7301384 ^H 


150 


22500 


3375000 


195 


38025 


741487S ^H 


ISl 


22801 


3442961 


196 


3841 C 


7529536 ^fl 


152 


23104 


3511808 


197 


38809 


7645373 


163 


23409 


3581577 


198 


39204 


7762392 


154 


23716 


3652264 


199 


39601 


7880599 


165 


24025 


3723875 


200 


40000 


8000000 


IBS 


24336 


3796416 


201 


40401 


8120601 ^^ 


IE7 


24649 


3809893 


202 


40804 


8343408 ,^H 


158 


24964 


3944312 


203 


41209 


8365427 ^H 


159 


25281 


1019679 


204 


41616 


8489664 - ^H 


160 


25600 


4096000 


205 


42035 


8615125 ^B 


181 


25921 


4173281 


206 


43436 


8741816 ^B 


162 


26244 


4251628 
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42849 


8869743 ^H 


183 


26569 


4330747 
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43364 


8998912 ^H 
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26896 


4410944 
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166 
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1674296 
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4667463 
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220 
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30976 
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48841 


10793861 


m 
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5545233 
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49284 


10941048 


178 


31684 


6639752 


223 


49729 


11089567 


179 


32041 


5735339 


224 


50176 


11239424 J 
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THE CUtLDERS GUIDE, 
nqiuiiEB AND coBKB OF scMBKBS ( Ooniinned). 
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Cube. 


Nunilwr. 


Sq.U.«. 


-3 


45 


2025 


91125 


90 


8100 


729 


4G 


2110 


97336 


01 


8281 


753 


•17 


2200 


103823 


02 


8464 


778 


48 


2:)04 
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G2 


2704 
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07 
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53 
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54 
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99 
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970 


55 
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AND ESTIMATORS PRICE BOOK. 

8 {(Jimtimed). 



u«)«. 


Squa«. 


Cube 


N„.l„. 


Sq„=r=. 


Cube. 
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1R225 


2460375 
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14S 
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7077888 
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3241792 
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7301384 
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22500 
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38025 
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i&i 


23716 


3652264 


199 


39601 


7880599 
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24964 
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41209 
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159 


25281 


4019679 


204 


41616 


8489664 - 
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26600 


40960U0 


205 




6615135 
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26921 


4173281 


208 


42436 


8741816 


162 


26244 


4251528 
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42B49 


8869743 
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26560 


4330747 


208 


43264 


8998913 
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26896 


4410944 
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44100 


9261000 
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27566 
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44521 


9393931 
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44944 


9538128 


168 




4741832 
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45389 


8683507 


169 


28561 


4826809 


214 


45796 


9800344 


170 


28900 


4913000 


215 




9938375 


171 


29241 


5000311 


216 


46658 


10077696 
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29584 


5088448 


217 


47089 


10218313 


173 


29929 


5177717 
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47524 


10380332 


174 


30276 


5268024 
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47961 


10503459 


175 


30825 


5359375 


220 


48400 


10648000 


178 


30976 


5451776 


221 


48841 


10793861 


177 


3)329 


5M6233 


223 


49284 


10941048 


178 


31684 


5639752 
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49729 


11089567 


179 


32041 


5736339 
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50176 
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HIE BVILDHR'S CUtUB, 

B {OnUhmfd). 
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N.itt.b=r, 
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Nmnber. 


s.m«e. 


1 
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50)125 


11390625 
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"^9 


226 
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19 
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20 
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51964 


118523.r2 
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30 
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n 
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76729 


31 
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21 
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21 
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21 
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78961 
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2-J 
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2S 
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81225 


23 
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14172488 
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23 
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14348907 
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59536 
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83521 


24 
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mm 


1470G125 
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■2i 


24(5 
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24 
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2£ 


a4« 
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25 
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2c 
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16813261 
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2E 
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2C 
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88804 


2( 
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2( 


256 
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■i; 
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65536 
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■2.; 
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Cfi049 


16974503 
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■2.; 
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6fSG4 


17173512 
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91809 


21 


250 


67081 


17373079 


304 


02410 


2f 


26(J 


G7flO0 


17576000 


306 


03025 


•2i 


361 


68131 


17779581 


306 


03636 


3» 


262 


D8644 


17984728 


307 


04240 


2I- 


263 


00169 


1S191447 


308 


04864 


31 


264 


00696 


18399744 


309 


95481 


3t] 


265 


70336 


18609626 


310 


96100 


3S 


266 


70766 


18821U06 


311 


96721 


3C 


267 


71389 


10034163 


312 


97344 


3fl 


368 


71834 


10248832 


313 


97960 


3C 


360 


72aoi 


10465100 


314 


98596 


31 



J 



r 



I ESTIMATORS PRICE BOOK. 23j 



»ll»bc. 


Sq,„^. 


Cube. 


Numbcr- 


S.|UKr.. 


Cuba. 


315 ~ 


if9225 


31255875 


360 


129(iOO 


46666000 




mssa 


31554406 


361 


130331 


47IM5881 




100489 


31855013 


362 


131044 


47437!>2H 




101134 


32157432 


363 


131769 


47832147 




1OI701 


33461759 


364 


133496 


48328544 




1034011 


33768000 


365 


133235 


48627136 




103041 


33076161 


366 


133956 


49037806 




103684 


3338624S 


367 


134689 


49430863 


323 


104320 


33698267 


368 


135434 


49836032 


334 


10407S 


34012224 


369 


136161 


50343409 


325 


106625 


3432812S 


370 


136900 


50653000 


32G 


10G27H 


34646976 


371 


137611 


51064H11 


327 


106021) 


34906783 


372 


138384 


51478848 


328 


107584 


36287562 


373 


139120 


51895117 • 


330 


108241 


356112H9 


374 


139870 


52313624 


330 


108900 


36937000 


375 


140625 


52734375 


3ai 


109561 


36264601 


376 


141376 


63157376 


333 


110224 


365943ISe 


377 


143129 


535826:13 


33» 


110889 


36936037 


378 


143884 


54010153 


334 


U1M6 


37339704 


379 


143641 


54439il39 


335 


112335 


37595375 




144401) 


54873000 


330 


113896 


37933W6 


381 


145IBI 


553l>6341 


337 


113569 


38272753 




146934 


55742968 


338 


1U344 


38614472 




146(i89 


56181887 


330 


lii'J21 


38058219 


384 


147456 


56623104 


3*0 


llSfiOO 


30304000 




148225 


57066625 


3U 


inasi 


30651821 


386 


148096 


57513456 


342 


1160(14 


40001(a8 


387 


149769 


57060603 


3i3 


117040 


40363(>07 




154)544 


58411073 


344 


1)8336 


40707584 


389 


161321 


58863869 


345 


110025 


41063625 


390 


152100 


59319000 


Hit 


110710 


41431736 


391 


162881 


69776471 


347 


lairtOO 


41781923 


392 


163(Ht4 


60336388 


a4S 


121104 


43144192 


393 


154449 


60698457 


S4U 


121801 




394 


155236 


61162984 


3Sr| 


123500 


43875000 


395 


156025 


61629875 


351 


123301 


43243551 


396 


156816 


63099136 


352 


123904 


43614308 


397 


15760!) 


62570773 


m 


124609 


43986977 


398 


158404 


63044793 


354 


125316 


443B1864 


399 


159201 


63531199 


3S6 


126025 


44738876 


400 


160000 


61000000 


35S 


126736 


45116015 


401 


160801 


6*481301 


S57 


127449 


45400293 


402 


161604 


64904808 


358 


128164 


46883712 


403 


163409 


65450827 


JSS 


128881 


46368279 


404 


163216 


6593928* 



] 



1 







THE nriLIiEK'S GUIDE, 


"^ 




BQD&SaB 


ASH rmmm or tfoitBxu 


((WiwMd). 


^^H Number. 


Square. 


Cube 


S.n.^r. 


Square 


C.ibe. 


^^H &H6 


342225 


200a01(12fl 


030 


396900 


250047000 


^^H 5S6 


313396 


201230056 


631 


398161 


251239591 


^^H f»7 


3**569 


209263003 


032 


399424 


252435908 


^^H 588 


3*6744 


203297472 


633 


400689 


253636137 


^^H i>8t» 


346921 


204336469 


634 


401956 


25484010* 


^^H 


348100 


205379001) 


635 


403225 


256047875 


^^M 5»1 


34'J28I 


206425071 


636 


404496 


257259456 


^^H sn 


350*64 


207474688 


637 


405769 


258474853 


^^H G»3 


351640 


208527857 


6;)a 


407044 


359094073 


^^H GM 


352836 


a00584r>84 


639 


408321 


36091711D 


^^H G95 


a&ioas 


210644875 


640 


409600 


262144OU0 


^^H 596 


355216 


211708736 


641 


410881 


2G3374721 


^^m m 




212776173 


642 


412164 


264009288 


^^M mH 


iiG7a04 


213847102 


643 


413149 


265847707 


^^M smi 


368801 


214021799 


644 


411736 


3670899S4 


^^H nou 


360000 


216000000 


645 


416025 


268336136 


^^H (toi 


361201 


217081801 


646 


417316 


369,586136 


^^m mi 


363404 


218167208 


647 


418609 


370840023 


^^M tm 


363009 


219256227 


tt48 


*19901 


373097792 


^^M G04 


3M81fi 


220348864 


649 


421301 


27335y4*U 


^^V 


aoooas 


221445125 
222545010 


650 
(151 


422500 
423801 


374635000 
375894451 


^^" HOC 


30723G 


H (W7 


368440 


233648543 


652 


426104 


37716780H 


608 


369684 


324755712 


653 


426409 


278445077 


0)9 


370881 


226866529 


654 


427716 


379726364 


A "10 


373100 


22G9BI0OO 


6.55 


42902G 


381011376 


^^ «U 


.'17:1:1:31 


3'2MOT131 


656 


430336 


382300116 


^K 612 


;!Ti-.ii 




6.'57 


431649 


383593393 


^^1 613 




■iiuuir;:;'!? 


658 


4329C4 


284890312 


^^H GU 




■j:;il7V,i.l 


659 


434281 


280191179 


^^B Clli 






Ra* 


*35600 


287496000 


^B 




■j:U7tlN;n; 


661 


436921 


288804781 


^H I!1T 




■^lU'^-^.-iii:! 


662 


4383*4 


290117538 . 


^H ni8 






663 


430569 


291434247 


^^K niu 


iisllln' 


lla:i2S0U0 


664 


440896 


292754944 

294079036 


^H 020 


6<I5 


412225 


^H mi 


y«5r4i 


2394S30C1 


666 


443556 


395408396 


^^B 


3S0NB4 


240641848 


067 


444889 


396740963 


^^H im 


3BB129 


941804367 


668 


440224 


393077632 


^r 


380376 


2*2070624 


669 


4*7561 


399418309 


^^ 025 


;l9l)(i2."i 


244140625 


670 


4*8900 


.30O7&SU00 


fl2(i 


30!M7)i 


2-i.';:ii i;i76 


671 


450241 


302111711 






ilivi;iiHH:i 


672 


451584 


303464448 




;(ii4:iN4 


2476731."i2 


673 


452929 


304821217 


^^■^^ 


3!Ju041 


24»tl.'.Hltta 


674 


454276 


306182034 


L. 













AND ES«MAT6r*S price BOOK. 



527 



SQUABES AMD CUBES OF NI7MBEBS {OOrUmued). 



^«mber: 


Square. 


Cub*. 


Number. 


Square. 


Cube. 


675 


455625 


307546875 


720 


518400 


373248000 


676 


456976 


308915776 


721 


519841 


374805361 


677 


458329 


310288733 


722 


521284 


376367048 


678 


459684 


311665752 


723 


522729 


377933067 


e79 


461041 


313046839 


724 


524176 


379503424 


680 


462400 


314432000 


725 


525625 


381078125 


S81 


463761 


315821241 


726 


527076 


382657176 


682 


465124 


317214568 


727 


528529 


384240583 


683 


466489 


318611987 


728 


529984 


385828352 


684 


467856 


320013504 


729 


531441 


387420489 


685 


469225 


321419125 


730 


532900 


389017000 


686 


470596 


322828856 


731 


534361 


390617891 


687 


471969 


324242703 


732 


535824 


392223168 


688 


473344 


325660672 


733 


537289 


393832837 


689 


474721 


327082769 


734 


538756 


395446904 


690 


476100 


328509000 


735 


540225 


397065375 


691 


477481 


329939371 


736 


541696 


398688256 


692 


478864 


331373888 


737 


543169 


400315553 


693 


480249 


332812557 


738 


544644 


401947272 


694 


481636 


334255384 


739 


546121 


403583419 


695 


483025 


335702375 


740 


547600 


405224000 


696 


484416 


337153536 


741 


549081 


406869021 


C97 


485809 


338608873 


742 


550564 


408518488 


C98 


487204 


340068392 


743 


552049 


410172407 


C99 


488601 


341532099 


744 


553536 


411830784 


700 


490000 


343000000 


745 


555025 


413493625 


701 


491401 


344472101 


746 


556516 


415160936 


702 


492804 


345948408 


747 


558009 


416832723 


703 


494209 


347428927 


748 


559504 


418508992 


704 


495616 


348913664 


749 


561001 


420189749 


705 


497025 


350402625 


750 


562500 


421875000 


706 


498436 


351895816 


751 


564001 


423564751 


707 


499849 


353393243 


752 


565504 


425259008 


708 


501264 


354894912 


753 


567009 


426957777 


709 


602681 


356400829 


754 


568516 


428661064 


710 


504100 


357911000 


755 


570025 


430368875 


711 


505521 


359425431 


756 


571536 


432081216 


712 


506944 


360944128 


757 


673049 


433798093 


713 


508369 


362467097 


758 


574564 


435519512 


714 


509796 


363994344 


759 


576081 


437245479 


715 


511225 


365525875 


760 


577600 


438976000 


716 


512656 


367061696 


761 


579121 


440711081 


717 


514089 


368601813 


762 


580644 


442450728 


718 


515524 


370146232 


763 


582169 


444194947 


719 


516961 


371694959 


764 


583696 


445943744 



^■326 




THE mULI 


cK's cm 


DE, 


V 


I 


^.^^ 


.™c..^c*«™b^ 


(Oiniinued). ^B 


^H Ha«b«. 


Sq>««. 


Cb. 


Vomber, 


Square. 


Ci.be. 


» m 


3421325 


200201635 


630 


396000 


3S0O47000*:: 


1 680 


343398 


201230050 


631 


3B8161 


351238591 -■ 


587 


344669 


202262003 


632 


3B9134 


252435968.*^ 


588 


345744 


2032974?2 




100080 


253036137 -« 


589 


346921 


2IM33646B 
206379000 


034 
635 


101966 
103225 


2518401l)t=« 
a60O47»76iS 


m 


348100 


691 


349281 


20S426071 


636 


404496 


257359450£« 


699 


350464 


207174088 
208527867 


637 
638 


405769 
407044 


958474853*5 
259094072^ 


593 


351649 


694 


352836 


209584684 


039 


408321 


2609171 19 <* 


596 


354025 


310644875 


040 


4096DO 


262114000 *J 


596 


355910 


311708730 


641 


410881 


263371721 J 


597 


360409 


313776173 


642 


412164 


264609288 ^ 


G08 


357004 


3Ki8471ita 


643 


113449 


2658477U7 * 


590 


358801 


314931799 


614 


111736 


267089984 =* 


SOU 


360000 


216000000 


646 


116035 


268336135 ^ 


001 


361201 


217081801 


646 


117310 


269586136 « 


002 


362404 


218167208 


647 


118609 


270840023 * 


603 


36360i) 


219256227 


648 


119904 


279097799 « 


Wi 


364816 


220348864 
22141S125 


649 
650 


421201 
4295U0 


2733S9443 • 

2746250(10 ' 


605 


366025 


606 


307230 


922646016 


651 


423801 


276894451 


607 


3S8449 


223648543 


653 


426101 


277107808 


608 


369664 


224765712 


653 


42B409 


278445077 


609 


370881 


226806539 


654 


42771B 


279726264 


610 


372100 


226081000 


655 


129025 


281011375 


Cll 


373321 


228099131 


656 


130330 


283300416 


612 


374644 




657 


431619 


283593393 


613 


376709 


230346397 


658 


132964 


284890312 


6U 


370996 


231476544 


G59 


431981 


28C191179 


616 


378225 


233608375 


660 


436000 


287496(KK) 


616 


379460 


233744890 


661 


430991 


288804781 


617 


380689 


234885113 


669 


438941 


290117598 


618 


3ai»a4 


236020032 


663 


439569 


291434247 


619 


3H310I 


237170059 


664 


440H96 


2927341H4 


620 


384400 


238328000 


fm 


443335 


29407i«26 


021 


385641 


239483061 


6(W 


443556 


295408206 


62-2 


386884 


21064184a 


667 


■U4889 


296740963 * 


02S 


38812!! 


211804367 


668 


116224 


293(177&ia i 


624 


389376 


212970621 


609 


117661 


299418309 ' 


625 


390026 


914140626 




418900 


3(»076;10()0 ■^ 




391870 


245314370 


071 


160211 


;i021 11711- 


627 


393129 


346491883 


079 


451584 


3(i:UG444W 




394384 


347673152 


073 


45292!) 


30482] 21 »' 


62» 


395041 


248858189 


074 


454276 


3U61S202* 


> 



r 


AND estimator's PRICE BOOK. 


1 




SQDASM 


..u^^o. 


.K.-B.P 


u(Q>nlimol). ^1 


_«5^ 


Squ»«. 


CuW, 


1 Number. 
1 720 


Square, 


Cube. 


BTB 


4556-25 


307546M75 


51S400 


373348000 


878 


456«7G 


308915776 


721 


619841 


374806361 


677 


isasas 


310388733 


?ia 


621284 


376367048 ^ 


878 


459684 


311665752 


723 


522729 


377933067 .^1 


879 


461041 


313046839 


724 


524176 


3795U3424 ^M 


8ao 


463400 


314432000 


725 


626626 


38IUT8135 ^M 


681 


463761 


315831241 


728 


527076 


3K2657176 ^H 


682 


465134 


317214568 


737 


638529 


384340583 ^ 


883 


466489 


318611987 


728 


639984 


385828353 


684 


407866 


330013604 


739 


631441 


387420489 


m 


469225 


331419126 


730 


632900 


369017000 


m 


471)698 


332828866 


731 


534361 


890617891 


687 


471969 






635824 


392323168 


m 


473344 


3266606?J 


733 


537289 


393633837 


1S9 


474721 


337082769 


734 


638756 


395446904 


fflO 


47(il00 


328500000 


735 


640325 


3il7065375 


'Kn 


477481 


329939371 


736 


541696 


398688256 


^ 


47H864 


331373888 


737 


543169 


400315553 




4S0249 


333812557 


738 


644644 


401947272 


esM 


481K36 


334255384 


739 


546131 


403583419 


<S95 


483025 


336702376 


740 


547600 


405224000 


696 


484416 


337163536 


741 


549081 


406869031 


^97 


485809 


338608873 


743 


650564 


408518488 


«i98 


487204 


340068392 


743 


652049 


410173407 


nro 


488601 


341532099 


744 


653536 


411830784 


>oo 


490000 


3430000(K) 


745 


665025 


41349362B 


•>oi 


491401 


344472101 


746 


66651G 


415160936 


'^'03 


492804 


345948408 


747 


568009 


416832723 


■303 


494209 


347428937 


748 


559504 


418508993 


-304 


495810 


348913664 


749 


561001 


420189749 


•JOS 


497035 


350402625 


760 


562500 


421875000 


•voe 


498436 


351896816 


751 


604001 


423S64751 


-707 


499849 


353393243 


753 


60560* 


425359008 


T08 


50126* 


354894912 


753 


607009 


426957777 


■709 


502681 


356400829 


754 


668616 


42B66I064 


710 


504100 


357911000 


755 


670025 


430368876 


711 


6(16521 


359435431 


756 


571636 


43208121S 


712 


506944 


360944126 


757 


673049 


433798093 


713 


608369 


363467097 




674564 


436519512 


714 


609T96 


363994344 


759 


576081 


437246479 


715 


511235 


365535875 


760 


577600 


436976000 


716 


512656 


367061696 


761 


679131 


440711081 


717 


614089 


368601813 


762 


560644 


442160728 


718 


516624 


370U6233 


7(i3 




444194947 


719 


516961 


371694959 


764 


583696 


446943744 



F 




THE builder's GUIDS, 


1 


1 


BQUUtU 


„.c™.o 


™c». 


{OmftoKwD. 1 


1 ».. 


Sq™n=. 


Cubb 


Ngn,b=r. 


Sqm«. 


^ 


1 765 


685335 


447I59712G 


810 


656100 


63U 


1 7oe 


6Hfl7G« 


449465096 


811 


667721 


5334 


1 7ST 


688389 


461217663 


812 


659344 


5353 


768 


689834 


452984832 


813 


660969 


637a 


769 


691361 


154756609 


814 


663596 


639S 


770 


692900 


456533000 


815 


604325 


641S 


771 


69J44I 


458314011 


816 


665856 


6433 


773 


695984 


460099648 


817 


667489 


6163 


773 


597539 


461889917 


818 


GG9124 


5173 


774 


590O7fi 


163684824 


819 


670761 


6191 


775 


euor>36 


465184375 


820 


672100 


6513 


776 


602176 


407288576 


621 


674041 


B533 


777 


003739 


469097433 


822 


675684 


65M 


778 


606384 


470910953 


833 


677329 


6671 


770 


600841 


473729139 


834 


678976 


56M 


780 


008400 


474S630O0 


835 


6H062S 


6615 


781 


009901 


476379541 


836 


682276 


5636 


783 


611634 


478211768 


837 


683939 


6a6« 


783 


613089 


480048687 


838 


685584 


6670 


784 


614650 


481890304 


839 


087241 


6097 


785 


616235 


483736635 


830 


088900 


6717 


788 


017796 


486587666 


831 


690561 


573a 


787 


619369 


4871434113 


832 


692224 


5759 


788 


630944 


489303873 


833 


693889 


6780 


789 


633521 


4911B9069 


834 


096566 


6600 


71H) 


634100 


493039000 


836 


697326 


6821 


701 


625681 


494913671 


836 




6813 


7oa 


627264 


4%793088 


837 


700669 


6803 


793 


628849 


498677357 


838 


702244 


5884 


70i 


630436 


B(N)5661B4 


839 


703921 


6905 


796 


G3203G 


502459875 


840 


706600 


5927 


796 


633616 


504358336 


841 


707281 


6918 


797 


635209 


60H261573 


843 


708964 


6969 


798 


636801 


608169693 


813 


710049 


6990 


799 


638401 


510083399 


844 


712330 


0013 


800 


640000 


513000000 


845 


711025 


0033 


HOI 


641601 


513923401 


846 


716710 


0O64 


803 


643304 


515849608 


847 


717409 


0076 


80!) 


644809 


617781637 


848 


719104 
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,, — Beqnired the circamfereuca of a circle, bcrop, or ring 

Uie diameter beii^ 3 ft. 4 in. In tha column of aircamfereaoee, 
opposite the indicated diameter, atands 10 ft. 6| in., the cinnimfer- 
aik«a required. 
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2.159 


.3712 


.6093 


5 


1 4 


21.647 


1516 


3^ 


a,35(i 


.4417 
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a.9« 


.GW3 


.83t)8 


1 G 
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TABIiE OF BOABD MEASURE. (Ooptinued). 



it 

27 
28 



30 
31 



IS in- 
wide. 



»-3 

32-6 

33-9 

35* 

36-3 

37-6 

38-9 



i6iii. 


17111. 


18 in. 


19111. 


20 in. 


21 in. 22 in. 


wide. 


wide. 


wide. 


wide. 


wide. 


wide. 


wide. 


33-4 


35-5 


37-6 


39-7 


41-8 


43-9 


45-10 


34-« 


36-10 


39 


41-2 


43-4 


45-6 


47-8 


36 


38-3 


40-6 


42-9 


45 


47-3 


49-6 


37-4 


39-8 


42 


44-4 


46-8 


49 


51-4 


38-8 


41-1 


43-6 


45-11 


48-4 


50-9 


53-2 


40 


42-6 


45 


47-6 


50 


52-6 


55 


41-4 


43-11 


46-6 


49-1 


51-8 


54-3 


56-10 



2^ in. 
Wide. 



47-11 

49-10 

51-9 

53-8 

55-7 

57-6 

59-5 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 



2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 
42 
44 
46 
48 
50 
52 
54 
56 
58 
60 
62 



25 in. 


26 in. 


27 in. 


28 in. 


29 in. 


wide. 


wide. 


wide. 


wide. 


wide. 


2-1 


2-2 


2-3 


2-4 


2-5 


4^2 


4-4 


4-6 


4-8 


4-10 


6-3 


6-6 


6-9 


7 


7-3 


8-4 


8-8 


9 


9-4 


9-8 


10-5 


10-10 


11-3 


ll-« 


12-1 


12-6 


13 


13-6 


14 


14-6 


14-7 


15-2 


15-9 


16-4 


16-11 


16-8 


17-4 


18 


18-8 


19-4 


18-9 


19-6 


20-3 


21 


21-9 


20-10 


21-8 


22-6 


23-4 


24-2 


22-11 


23-10 


24-9 


25-8 


26-7 


25 


26 


27 


28 


29 


27-1 


28-2 


29-3 


30-4 


31-5 


29-2 


30-4 


31-6 


32-8 


33-10 


31-3 


32-6 


33-9 


35 


36-3 


33-4 


34-8 


36 


37-4 


38-8 


35-5 


36-10 


38-3 


39-8 


41-1 


37-6 


39 


40-6 


42 


43-6 


39-7 


41-2 


42-9 


44^ 


45-11 


41-8 


43-4 


45 


46-8 


48-4 


43-9 


45-6 


47-3 


49 


50-9 


45-10 


47-8 


49-6 


51-4 


53-2 


47-11 


49-10 


51-9 


53-8 


55-7 


50 


52 


54 


56 


58 


52-1 


54-2 


56-3 


58-4 


60-5 


54-2 


56^ 


58-6 


60-8 


62-10 


56-3 


58-6 


60-9 


63 


65-3 


58-4 


60-8 


63 


65-4 


67-8 


60-5 


62-10 


65-3 


67-8 


70-1 


62-6 


65 


67-6 


70 


72-6 


64-7 


67-2 


69-9 


72-4 


74-11 



3010. 
wide. 



2-6 

5 

7-6 
10 

12-6 
15 

17-6 
20 

22-6 
25 

27-6 
30 

32-6 
35 

37-6 
40 

42-6 
45 

47-6 
50 
52-6 
55 

57-6 
60 
62-6 
65 

67-6 
70 

72-6 
75 
77-6 
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ySCANTLINQB BEDUGED TO BOABD MEA8UB£. 

Explanation of Table. — At the left hand of the page will be found 
the length of each scantling in feet. At the head of each of the re- 
maining columns will be found the sizes; being the width and 
thickness in inches, and opposite the given length of each will be 
found the contents of each scantling. 



a 


1x2 


2x2 


2x3 


2x4 


2x5 


2x6. 


• 
2x7 


2x8 


JO 


in. 


in. 


in. 


in. 


in. 


in.' 


in. 


in. 


1 


Feet. P. 


Feet. P 
0.8 


Feet P. 


Feet. P. 


Feet P. 


Feet P 


Feet P. 


Feet P. 


2 


0.6 


1.0 


1.4 


1.8 


2.0 


2.4 


2.8 


3 


0.9 


1.0 


1.6 


2.0 


2.6 


3.0 


3.6 


4.0 


4 


1.0 


1.4 


2.0 


2.8 


3.4 


4.0 


4.8 


5.4 


5 


1.3 


1.8 


2.6 


3.4 


4.2 


5.0 


5.10 


6.8 


6 


1.6 


2.0 


3.0 


4.0 


5.0 


6.0 


7.0 


8.0 


7 


1.9 


2.4 


3.6 


4.8 


5.10 


7.0 


8.2 


9.4 


8 


2.0 


2.8 


4.0 


5.4 


6.8 


8.0 


9.4 


10.8 


9 


2.3 


3.0 


4.6 


6.0 


7.6 


• 9.0 


10.6 


12.0 


10 


2.6 


3.4 


5.0 


6.8 


8.4 


10.0 


11.8 


13.4 


11 


2.9 


3.8 


5.6 


7.4 


9.2 


11.0 


12.10 


14.8 


12 


3.0 


4.0 


6.0 


8.0 


10.0 


12.0 


14.0 


16.0 


13 


3.3 


4.4 


6.6 


8.8 


10.10 


13.0 


15.2 


17.4 


14 


3.6 


4.8 


7.0 


9.4 


11.8 


14.0 


16.4 


18.8 


15 


3.9 


5.0 


7.6 


10.0 


12.6 


15.0 


17.6 


20.0 


16 


4.0 


5.4 


8.0 


10.8 


13.4 


16.0 


18.8 


21.4. 


17 


4.3 


5.8 


8.6 


11.4 


14.2 


17.0 


19.10 


22.^ 


18 


4.6 


6.0 


9.0 


12.0 


15.0 


18.0 


21.0 


24.0 


19 


4.9 


6.4 


9.6 


12.8 


15.10 


19.0 


22.2 


25.4= 


20 


5.0 


6.8 


10.0 


13.4 


16.8 


20.0 


23.4 


26.S 


21 


5.3 


7.0 


10.6 


14.0 


17.6 


21.0 


24.6 


28.0 


22 


5.6 


7.4 


11.0 


14.8 


18.4 


22.0 


25.8 


29.4 


23 


5.9 


. 7.8 


11.6 


15.4 


19.2 


23.0 


26.10 


30. S 


24 


6.0 


8.0 


12.0 


16.0 


20.0 


24.0 


28.0 


32.0 


25 


6.3 


8.4 


12.6 


16.8 


20.10 


25.0 


29.2 


33.4 


26 


6.6 


8.8 


13.0 


17.4 


21.8 


26.0 


30.4 


34.8 


27 


6.9 


9.0 


13.6 


18.0 


22.6 


27.0 


31.6 


36.0 


28 


7.0 


9.4 


14.0 


18.8 


23.4 


28.0 


32.8 


37.4 


29 


7.3 


9.8 


14.6 


19.4 


24.2 


29.0 


33.10 


38:8 


30 


7.6 


10.0 


15.0 


20.0 


25.0 


30.0 


35.0 


40.0 


31 


7.9 1 10.4 


15.6 


20.8 


25.10 


31.0 


36.2 


41.4 


32 


8.0 


1 10.8 


16.0 


21.4 


26.8 


32.0 


37.4 


m 
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SCANTLINGS BEDUCED, ETC. {Oontinued). 



c 
o 






2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 



«X9 


3X 10 


2X II 


m. 


in. 


m. 


Feet P. 


Feet. P. 


Feet. P. 


3.0 


3.4 


3.8 


4.6 


5.0 


5.6 


6.0 


6.8 


7.4 


7.6 


8.4 


9.2 


9.0 


10.0 


11.0 


10.6 


11.8 


12.10 


12.0 


13.4 


14.8 


13.6 


15.0 


16.6 


15.0 


16.8 


18.4 


16.6 


18.4 


20.2 


18.0 


20.0 


22.0 


15.6 


21.8 


23.10 


21.0 


23.4 


25.8 


22.6 


25.0 


27.6 


24.0 


26.8 


29.4 


25.6 


28.4 


31.2 


27.0 


30.0 


33.0 


28.6 


31.8 


34.10 


30.0 


33.4 


36.8 


31.6 


35.0 


38.6 


33.0 


36.8 


40.4 


34.6 


38.4 


42.2 


36.0 


40.0 


44.0 


37.6 


41.8 


45.10 


39.0 


43.4 


47.8 


40.6 


45.0 


49.6 


42.0 


46.8 


51.4 


43.6 


48.4 


53.2 


45.0 


50.0 


55.0 


46.6 


51.8 


56. 10 


48.0 


53.4 


58.8 



25^x5 

111. 



Feet. P. 



2.1 
3.2 



.2 
.3 
.3 
.4 
.4 



4. 

5. 

6. 

7. 

8. 

9.5 
10.5 
11.6 
12.6 
13.7 
14.7 
15.8 
16.8 
17.9 
18.9 
19.10 
20.10 
21.11 
22.11 
24.0 
25.0 
26.1 
27.1 
28.2 
29.2 
30.3 
31.3 
32.4 
33 4 



a5^x6 



in. 



Feet P. 



2.6 
3.9 
5.0 
6.3 
7.6 
8.9 
10.0 
11.3 
12.6 
13.9 
15.0 
16.3 
17.6 
18.9 
20.0 
21.3 
22.6 
23.9 
25.0 
26.3 
27.6 
28.9 
30.0 
31.3 
32.6 
33.9 
35.0 
36.3 
37.6 
38.9 
41.0 



2j^X7 

in. 



FccL P. 



2.11 
4.5 
5.10 
7.4 
8.9 
10.3 
11.8 
13.2 
14.7 
16.1 
17.6 
19.0 
20.5 
21.11 
23.4 
24.10 
26.3 
27.9 
29.2 
30.8 
32.1 
33.7 
35.0 
36.6 
37.11 
39.5 
40.10 
42.4 
43.9 
45.2 
46.7 



2j^x8 
in. 



Feet. P. 



3.4 

5.0 

6.8 

8.4 

lOO 

11.8 

13.4 

15.0 

16.8 

rsA 

200 
21.8 
23.4 
25.0 
26.8 
28.4 
30.0 
31.8 
33.4 
35.0 
36.8 
38.4 
40.0 
41.8 
43.4 
45.0 
46.8 
48.4 
50.0 
51.8 
53.4 



9%xg 
in. 

Feet P. 



3.9 
5.8 
7.6 
9.5 
11.3 
13.2 
15.0 
16.11 
18.9 
20.8 
22.6 
24.5 
26.3 
28.2 
30.0 
31.11 
33.9 
35.8 
37.6 
39.5 
41.3 
43.2 
45.0 
46.11 
4S.9 
50.8 
52.6 
54.5 
50.3 
58.2 
00.1 



2 
3 
4 
5 
6 
7 



2^X 10 


2% X II 


aj^x 12 


3.X3 


3.x 4 


^.^^ 


3x6 


in. 


m. 


in. 


in. 
Feet. P. 


m. 


in. 


in. 


Feet. P. 


Feet. P. 


Feet. P. 


Feet. P. 


Feet P. 


Feet P. 


4.2 


4.7 


5.0 


1.6 


2.0 


2.6 


3.0 


6.3 


6.11 


7.6 


2.3 


3.0 


3.9 


4.6 


8.4 


9.2 


10.0 


3.0 


4.0 


5.0 


6.0 


10.5 


11.6 


12.6 


3.9 


5.0 


6.3 


7.6 


12.6 


13.9 


15.0 


4.6 


6.0 


7.6 


9.0 


14.7 


16.1 


17.6 


5.3 


7.0 


8.9 


10.6 



m. 



Feet P. 

3.6 
5.3 

7.0 

8.9 

10.6 

12.3 
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1 




BdurTLinoa nxDDOXD, no. 


(Omamad). 




A 


•",:■' 


•'S:- 


»M.- ■• 


^in.' 


'ta.* 


MI.' 


'i^' 


V7 


F«t. P 


F«.. P 


Fk.. P 


F«I P 


F«i. P. 


I'eel. P. 


Fetl. P, 


Fat. P, 


8 


1(I.B 


18.4 


ao.o 


6.0 


8.0 


10.0 


lao 


14.0 





IN. a 


20.8 


22.6 


6.9 


9.0 




13.6 


16.9 


10 


20.10 


aa.u 


25.0 


7.6 


10.0 


12:6 


1Q.0 


17.8 


n 


22.11 


25.3 


27.8 


8.3 


11.0 


13.0 


16.0 


19.3 


a 


2ri.o 


27.6 


30.0 


0.0 


12.0 


15.0 


1B.0 


31.0 


13 


27.1 


29.10 


aa.fl 


9.9 


13.0 


10.3 


19.6 


22.9 


14 


29.2 


32.1 


S5.0 


10.6 


14.0 


17.0 


31.0 


34.0 


IB 


31.3 


34.4 


37.11 


11.3 


16.0 


18.9 


32.0 


86.S 


Ifi 


33.1 


30.H 


40.0 


12.0 


16.0 


ao.o 


34.0 


2S.0 


17 


3B.6 


3a.» 


43.6 


12.9 


17.0 


ai.3 


26.6 


29.0 


18 


37,(1 


41. S 


45.0 


13.0 


18.0 


22.6 


27.0 


31.R 


IH 


30.7 


4.1.7 


47.6 


14.3 


19.0 


23.9 


2S.0 


33,3 


•21) 


41.M 


45.10 


50.0 


1B.0 


20.0 


25.0 


30.0 


35,0 


21 


i3.9 


4H.2 


52.(1 


15.0 


21.0 


26.3 


31.6 


36.9 


aa 


4G.10 


50.5 


55.0 


16. 6 


aa.o 


27.6 


33.0 


38.0 


23 


17.11 


Q2.U 


57.6 


17..1 


23.0 


28.0 


31.6 


40.3 


!U 


l)0,U 


Gri.O 


IK).0 


18.0 


24.0 


30.0 


36.0 


42.0 


% 


B3,I 


57.4 


62.6 


18.9 


25.0 


3I.» 


37.6 


43.9 


2« 


M,2 


6n.7 


65.0 


19.6 


20.0 


32.0 


39.0 


15.0 


37 


/i«.3 


ei.ii 


67.0 


20.3 


27.0 


33.0 


40.6 


17.3 


as 


ns.! 


64.2 


70.0 


3t.0 


2H.0 


35.0 


42.0 


19.0 


M 


60.G 


08. U 


72.0 


21.9 


20.0 


36.3 


43.6 


60.9 


30 


C2.fl 


68.0 


75,0 


33.0 


30.0 


37.6 


15.0 


62.6 


31 


0*.7 


71.1 


77.6 


23.3 


31.0 


38.9 


16.6 


64.3 


aa 


«fl.8 


73.5 


80.0 


24.0 


32.0 


40.0 


18.0 


s«.o 


2 


r«Lp. 


FM.F 


F™i.P. 


^"n." 
F«t.P. 


Poet P. 


F«t. P. 


Tttt. P. 


F»t P. 


<.o 


4.6 


5,0 


5.6 


6.0 


9.8 


3.4 


4.0 


3 


fi.O 


0.0 


7.6 


8.3 


B.O 


4.0 


G.0 


6.0 




8.0 


9,0 


10.0 


1.0 


12.0 


5.1 


6.8 


8.0 




lO.O 


11.3 


12.6 


3.9 


15.0 


0,B 


8.1 


10.0 




13.0 


13.fi 


15.0 


6.0 


18.0 


8.0 


10.0 


13.0 




14.1) 


15.9 


17.6 


9.3 


21.0 


9.4 




U.0 




10,0 


18.0 


■20.0 


22.0 


24.0 


10.8 


13.1 


lUO 




18.0 


20,3 


22.6 


24.9 


27.0 


13.0 


16.0 


18.0 




20,0 


22. fl 


25.0 


27.6 


30.0 


13.4 


16.8 


20.0 


n 


22,0 


24.9 


27.0 


30.3 


33.0 


14.8 


18.1 


22.0 


1'2 


24,0 


27.0 


3U.0 


33.0 


36.0 


16.0 


30.0 


24.0 


13 


20.0 


293 


32.0 


36.9 




17.1 


21.8 


26,0 


> ^ 
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I, KTc. (Ganllimed). 



J 


'il° 


'■1' 


■r 


'?..'■ 


•r- 


. 




'in.* 


'in. 


i 


1'«<.P, 


F«lP- 


F«tP. 


F=t.P, 


FfM, p. 


F« 


P. 


F«L P. 


F«l. P. 


H 


i8.0 


31.6 


35.0 


38.6 


42.0 


la 


8 


23.4 


28.0 


ru 


30.0 


33.9 


37. a 


41.3 


45.0 


21] 





25.0 


30.0 


m 


32.0 


36.0 


40.0 


44.0 


48.0 


2 


4 


26.8 


32.0 


m 


S4.0 




42.G 


40.9 


51.0 


2S 


8 


28.4 


34.0 


P 


■86.0 


40. G 


45.0 


49.8 


54.0 


24 





30.0 


30.0 


m 


38.0 




47.fi 


53,3 


57,0 


25 


1 


31.8 


38.0 


10 


40.0 


45.0 


50.0 


55.0 


60.0 


3 


8 


33.4 


40.0 


21 


43.0 


47.3 


53.6 


57.9 


63.0 


36 





36.0 


42.0 


w 


4t0 


iQ.e 


55.0 


60.6 


66.0 


3 


.4 


36,8 


44.0 


33 


46.0 


51.9 


B7.G 






3 




38,4 


46.0- 


14 


J8.0 


54.0 


60.0 


66:0 


73:0 




-0 


40,0 


48.0 


25 


60,0 


56.3 


62.6 


68.9 


76.0 




.4 


41,8 


50.0 


» 


63.0 


58.6 


65.0 


71.6 


78.0 


3 


.8 


43.4 


52.0 


27 


54.0 


60.9 


67. G 


74.3 


81.0 


3 




45.0 


54.0 


28 


50-0 


G3.0 


70.0 


77.0 


34.0 


3 


A 


4G.8 


66.0 


39 


58.0 


65.3 


72,6 


79,9 


87,0 


3 


.8 


48.4 


58.0 


30 


60.0 


B7.6 


75.0 


83,6 


90.0 


4( 


.0 


50.0 


60.0 


n 


62.0 


fi9.9 


77.fi 


85.3 


93.0 


4 


.1 


51.8 


63.0 


^ 


64.0 


72.0 


80.0 


88.0 


96.0 


4 


.8 


63.4 


64.0 




\n' 


•;.■ 


*in' 




*,"■ 


'>" 


'il' 


^x6 
in. 




FwtP. 


F«tP. 


Fat. P- 


F«1.P. 


F«t P. 


F«L p. 


F«L P. 


F«L P. 


? 


4.8 


5.4 


0.0 


6.8 


7.4 
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Oaleuialed on a ScuU of Ten Hours Labor pa- day. The T'ma, in 
Hours and Dayn, is nulud in {he Left-liand Colamn, and IKe Amount 
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TABLE FOR COHPCTINa WAQE8, BEHT, BOAUD, XXO. 

The mm aill be found heading the oohaima, and the days and toeatat ott 

" — ' e Im hand cot\cnm. If tin deaireii srtm is not in the UibU, 

trtbie ttBo or thrte suitable numters. 
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Crib CI ft. long, 3J ft. broad, 3^ deep, Oaj btish. J peck. 

Boi i'ft. long, 3 ft. 5 in. wide, 2 ft: 8 in deep, 36J c. ft., I t 
of qobI. 

Stone or Boi 4J ft, long, ^ ft wide, 2 ft. deep, 22) cnbio feet. 

Boi 2 ft. long, 1 foot 4 in. wide, 2 ft. 8 in deep, 10, 792 cnb. i 
1 barrel. 

BoK 2 ft. long, 1 foot 2 in. wide, 1 foot 2 in. deep, 5.376 cnb. i 
} barrel 



Boxl foot 2 in. long by 16 8-10 in. wide and B 
Bia 12x11 2-10 in.. Sin. deep, 1.075 2-10 in. o 
1-10 in. and 8 in. deep. 637 G-IO cub. 
„ in. ftud 4 3-10 in, deep, 2BS B-10 onb. 
4 In. and 4 8-10 in. deep, 134 4-10 cub. 
; 1x4 in. ^ud 1 2-10 ia deep, 67 2-10 cnb. in 




n. deep, 1 be 
J- buBbel. 

n. or 1 pect. 
n i B»Q' 
1 qOort, 
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LIEN LAWS. 

The following will give au idcu of Iho workings of ILe Wen lawn 
of Ihe TorioDB states. 

ALABAHA. — Bj sot, epproved Harob ISlli. 1HT6, a lien is given 

to Uborera and eiDployees (eicept officers) of wilroads in tliiH tttaEa, 

ht work and Inbor doim by thnm lui snob. Ruoh eiteudH to nil Ibe 

piopertf, rights, effects and credits □( every deiiuription of sncb 

tvilioad oompaDiei). A lieu ia also given to all (mntractors. ine- 

chanica, bnilders, biicklayera, plasterers, painters, an<l every ulber 

Pwnan whatever in the Ijtate of Alabama, for work and labor done 

"7 tbem as snch, and for materisla furniahod; and aucb lien ex- 

t^da to all the rights, tills and interest of the peraon or persons 

'oT whom the work ia done, or the materiala famished, in the 

X^toperty upon which ancb work is done and for which snob nin- 

f^nals are fiunished. iQclDdiog the land apoa which such property 

Xnay 1>e sitnated. Frouiileil that all the liens given under this out 

^hall all be held to be waived, unless piooeedings nie commenced 

"Vrithin six months after the completion of such work, to enforce 

isame. Sncli liens are enforced by process of attachment. 

ARKASSA.S.— Mechanics, material men and laborers bava a lien 
«Da land and improvements to the evteot of their labor. The original 
vsontraotor mORt file bia Hen within three montlis after all the 
"fthinga shall hare been done or furnished. Snb-contraatorH innst 
^Te notice to owner, proprietor, agent or trustee, before or at the 
"time he furnishes any of the things or performs services. These 
liave precedence over all other subsequent incumbrances, 

COHNECTICUT.— Material men and mechanicH have a lien on 
land and bnildinga for the anioont of their claim, provided the 
same exceeds t35. To render the lien valid, the claimant must file 
B certificate of the claim, verihed by oath, with the town clerk 
within GO days from the time when he commenced to furnish ma- 
tBiiels or render services. Where the claimant ia a sub-oont motor 
lie must, unless his contract with the original contractor in in writ- 
ing, assented to by the proprietor, give notice in writing to the 
proprietor within 60 days of the time he oommencps to furnish 
"laterials or render services that he intends to claim a lien, other- 
Hse he can have none. This lieu takes precedence of all snbse- 
tlent incumbrances. 

CAXIFOBNIA. — Mechanics and materia] men have a lien for labor 
a&d materials on the land and improvements to the extent of their 
claims. The original contractor mast Hie hia claim within GO days, 
*»>a the laborers within 3(1 days, after the debt accraed. This hen 
*t<uhes from the commencement of the work, and haa preoedeiUM 
"■ any sahseqnent or previous unrecorded encnrohronoe. -™ 
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COLORADO.— Persons who perform work or tumiali materials 
to the amonnt of more than $25 for the ooDstrnction or repafriDjf 
of nuji building, may have a lien thereon. Principal contrnotnrs 
must tile their lien within 40, and Bnb-contiactors within 20 days 
after last work doue or luaterinl furuished. Action thereof inast 
he oommenced within G moutha from date of filing Hen. 

DISTRICT OF COIDHBU.— Any person who, by virtne of any 
cuDlmct with owner of any building oc his agent, performs labor or 
lurniahes materials for conatniDtioD. or repair of anch bnilding, 
Nhall, upon tiliog in office ot olerk ot the Supreme Court of tlie 
District, at any time after commencemenl of the bnilding, and 
within three moDtlia after completion of SDCh bnilding or repairs, 
a notice of his intention to hold a lieu upon the property for tlie 
amount dne or to become dae to him, npeci&cally setting forth the 
amount claimed, have a lien upon such bnilding and lot of groaud 
upon which the same la sitoated, for anch tabor dune or materials 
furniahed when amonnt eiceeda $20. Any sob-contractor, jonmej- 
man or laborer employed in conatnictiou or repair of any building, 
or in furnishing any materiaia or machinery for name, may give, at 
any time, owner thereof notice lu writing, particularly Betting forth 
amonnt of his claim and Bcrvioea rendered for which hia employer 
is indebted to him, and that he holda the owner reaponaible, and 
the owner of the building ahall be liable for the claims but not to 
exceed the amount due from him to employer at time of notice, or 
subsequently, whicli may be recovered in an action. 

DELAWARE.— Mech an ica, buildera, ortiaana, laborers or other 
peraons, having performed or furnished work and labor or ma- 
terials or both, to an amount exceeding $35, in or for the erection, 
alteration orrepairof any honse, building or structure, in pursuance 
of any contract eipress or implied, with the owner or agent of such 
bnilding or structure, may at any time within six months from the 
completion of xaid work and labor, or the famishing of anch male- 
rials, file io the office of the prothouotary of the county in which 
said building is aituute a, hill of particulara of hia claim, witb an affi- 
davit setting forth that the defendant is jnstly indebted to the 
plaintiff in a sum of 325, and has refused or negleoted to pay 
or aeoured to be paid to the said plaintiff the amount due on hi^ 
claim. The affidavit must identify the property and give the 
names of the parties claimant, and the owner or reputed owner ol 
said building. Judgment obtained shall be a lien on said building 
or Btructnre and the real estate attached thereto upon whioh the 
same is erected, andBhnllrelatebaok to the day upon which the work 
or labor, or furnishing of materiaia was commenced, and ahall take 
priority according. Where several contractors are employed, in 
pursuance of any contract with the owner or agent, there shall be 
no priority of lieu, but all be paid pro rata. 

FLORIDA.— Mechanics and other pemonB performing labor 01 
furnishing materiaia for the consl.ructiou or repair of any building, 
or who luay have famished any engine or other machinery for m' " 
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mill, diBtiltery 01 mauafaotory, maj liavo a lien on Bncli building. 
mill or diatillery, etc.. for the Kame to Uio extent uf the interest of 
the t«DBiit L.r contractor. Sub-contmclorH, journej'msn oml laliorera 
hitTe also lion, upon their eiving notice in writing to the owner 
tliat they hold him roaponaible for whatever may be due them. 

QEOIUJIA* — I^borerK ahutt have a general lien upon the pm- 

ftcij of their emplojere liable to levy and Hale for their labor, 

(Ueh is superior to all other liens, eiuept liens for taxes, the 

special liena of landlords on jearly crops, and such other liens as 

Ma declared by law snperior to them. Laborers shall also have a 

special lien on the prodncts of their labor superior to all other 

'lens, except liens for taxes, and speoial liens of landlords on 

Jearly crops, to which they shall be inferior. All mechanics of 

^teij sort, who have taken no personal seonrity therefor, shall, for 

*^ork done and material furnished in building, repairing or im- 

pToving any real estate of tboir euployers, all coutraotora, material 

ixien and persons furnishing material for the improvement of real 

C'stiite, all contractors for building factories, furnishing material 

^nr the same, and all machiniata and mannfactnrera of machinery 

^a-luding corporations engaged in such bnaineaa, vho may fuc- 

diriU or put up in an; county of this Hta(« any steam milla or other 

Vnachinery, or who may repair the name, and all contractors to 

Vjttild railroads shiill each have a special lien on such real estate, 

Voctoriea and railroads. 

INDIAIVA. — Material men and mechanics have lien for labor 
«nd material on the land and improvements to the extent of their 
«laims. The original contractor must tile hia claim within two 
montha, laborers within GO days, and all other persona claiming a 
lien within two montha after the debt accrued. Thia lien baa 
precedence over all other liens or encnmbrancea placed on the pro- 
pertrf subseqaent to the commencement of the building or improve- 
ments. Mnst be foreclosed in 13 months. 

IOWA. — Every mochanio or other person doing any labor, or 
furnishing any material, machinery or fixtures for the erection ocim- 
jirovementof any building, by virtue of any contract with the owner, 
agent, trustee, contractor or sub-contractor, shall have a mechanics' 
'iea on the buildingy, fixtures and real estate. Railways are liable 
n the some way an other property for construction and improve- 
nenta. No person who takes collateral security on the same con- 
raot is entitled to a lien. The lien must bo Bled in ninety daya 
after the labor to affect purchases or encambranoes without notice; 
a between the original portiea, it can be filed any time in five 



labor or materials in building, altering, repairing or ornamenting any 
house or building on such lot has a lien upon such lot or bnilding 
for the amount due him for sncb labor or material. To the extent 
tiiat the furnishing such labor or materials haa increased the value 
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^^^H of Bnch property, sucli lien tnlios precedence over prior 
^^^H fufmceH. Proceeiiings to enforce a mecliaDics' lien mnst uh atm- 
^^^B WBKcsd b^ the originnL contiautor within six months from the 
^^^B ttme when the last payraeat for labor, or materials lieeomea doe, in 
^^^H <vder to eaforue ancL lien against other creditora or enonm- 

I KANSAS,— Material mpu and mechiinica have lien for labor and 

material on the land and improvements to tbe eit«nt of their 
oloima. The original contractor must file his claim within fonr 
months; all other persons claiming a Hen, within two mnntha after 
tbe debt accrned. This lien has precedence over all other liens or 
encnmbrancBH placed on the property snbHeqnent to the commenoe- 
ment of Ihebnilding or improvements, 

KENTUCKY.— There is a general law for the State (not appljwg 
to Jefferson count;, which has a special act in some raspaJta dif- 
ferent) giving mechauiua and material men liens upon the im- 
ptorementu and interest of the employer in the laud for work done 
and nialerial fiimisbed. Bnb-oontcaotoiH and laboren may acqniraa 
lien, by giving the employer written notice of their claim, and that 
they look to the land and improvements for oom^nsation. LieoB 
must be filed in xiity days and suit brought in six months, to en- 
force claims, or they are lost. 

I.OCISIANA.— The contractor has alien for tha payment of his 
labor on the building or other work wbich he may have couRtmcted. 
Workmen employed immediately by the owner in the oonatmotionor 
repair of any bnilding have the same ptiviiege. If the contractor W 
paid by the employer, actions for work and anpplies famished tbe 
former will not he against the latter, but moneys due the con- 
tractor by the employer may be seized and applied towards poj— 
menL No agreement for work exceeding $5I)U, xtuless rednced tcv 
writing and registered with the recorder of mortaagea, shall b^ 
privileged as above. For amounts leas than S500, this formality i» 
dispensed with, bat the privilege ialttnited to G months from th^ 
time of completed work. Workmen employed on vessels or boat^ 
have a lien on the same, and are not, in any case, bound to rednc^ 
their contracts to writing, but their privilege closes if the<r allon^ 
the vessels to depart without exercising their right. 

HAIVG, — Mechanics have a lien on buildings for labor and ma- — 
terials furnished for erecting or repairing same, which may be en — 
forced by attachment in ninety days after same are famished oK" 
labor done, and against vessels for four il&ys after aanie i^ 
launched. 



lien on the same, but uo lien for the materials shall attach nuless h« 
shatl notify the owner, in case he is not the purchaser, in writing. 
that he intends to claim a lien for the same before they are fur' 
nished. Where the contract fur furnishing labor and materiAls i> 
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for an entire ROtn. ft lien willattaoh fortlio Inlior, if itaialuo canbo 
awtertoiued Bepanite tiora the mnterirals, but ncil beyond such entire 
aulu. Notice iu writinj; from the owoer of biicU huildiug, that he 
'Will Dot be responHibie for the Inbor and mnterialit to be fnmiahed 
to the pnrfy furnishing or iiecforming the same, will prevent the 
iien from attaching. 

mRTLAJSD,— Eyary bnildinR erected, nod eyery building re- 
Jiaired, Tebuilt or improved to the extent of one-foniib of its valne, 
uholl be subject to a lien for the payment of all debts CDntra<:ted 
for work dona or material fnrniHhed for or about the same; aluo 
"veaaela, boata or maohines constructed or repaired witlitn tbia Htate 
toe subject to mechanics' lien. The lien must be filed in the record 
cGHce within six muDths after the work has been finished or tna- 
teriala furnished. If the contract shall have been made with an 
BEohitect or builder, or any person other than the owner of the 
ground on which the building is erected, or Lis agent, notice of 
— ' — *= — 'o claim a. lien oinat be given to the owner within aiity 



it of the 



inteDliot 

iaj». The mechanicw' lien has i)nority over all other 
onmbraneeg placed on the property after the commence 
bniLiiing, and over njortgages to aecuto future advance . 
loan or advance in not actually made until after the c 
ment of the hnilding. 

HISSISSIPPI.-Judgmeuta when enrolled, are liens on all pro- 
party iu tbe coanty where rendered; may be made liens in ao^ 
county havine abstract enrolled there. Mort(;ages and deeds in 
tmst are also liene. Tliey must be acknowledged and recorded in 
the Bame manner as ordinary deeds of conveyance. Mechanics 
have B. lien for labor dona and materials fornislied in the erection 
and repair of buildings, but suits to enforce a mechanic's lien musl 
be commenced in six months. 

MICHIGAN.— Any person who shall, by oontract with the owner, 
part owner or lessee of any piece of land, furnish labor or materials 
repairing any building, wharf, or appurtenances 
a lien therefor upon said building, wharf, mn- 
.nces, the entire interest of said owner, part owner 
said land not exceeding one^quarter seution; or if 
inoorporsted village or city, in the lot or lots on 
ig, wharf, machinery or appurtenanoes are situ- 
of Lis claim. He must file a verified certifloate 
with the raster of deeds, containing a copy o( the contract, if in 
writing, or if not a statement of its terma, with a description of 
the land, and a slittement of the amount due and to beooms dna, 
with all credilB to which the owner uiny he entitled. 

The owner, part owner or lessee must be notified of the filing of 
the oertifieate. In order to have the benefit of the lion, prooeed- 
ingB to foreclose must be taken within six months after the last iu~ 
alulment shall become due. A sub-contractor has a lien to the ex- 
lent of the interest of the original contractor, upon oomplyina with 
e provisions as in case of an original coa- 



lor constructing or 
on snch land, has 
ohinery, appurtena 
or leasee in and to 
in the limits of an 
which said buildin 
ated, to the i 



sabstantially the 



r 

■ 1)1 



jrfa THE ruilder's guidf.. 



^ 



.tnwtor. MeclntnicB, workmeD, nad ottier personB, ilea hATe a lian 
in ceitain ciuteH, fur pGrfuruiiuK labor or turuiataing inutariali in 
.Luililiiig, alLeriug, rapuiriug. lieuutirying tir oruanieu ling any house 
or otber buildiDg, maaLiuery ot apportenances to any hoiiBe or 
buildiug. 

KINSOIIRL—Mftterial mun and mochanics hare Hen For labor 
BUd uiaterial an tbe laud and i lu prove men U to the eitunt o( tll«ii 
vluiniH. Tlis original controatur muMt flic bin claim witliiii HJi 
muuthfl, laboretB within thirty dn^s, und all other pprsonB ulaim- 
ing ft lien within fonr months after the debt acomed. Thia lien 
has precedence over alt other lieDs or encnmbraiJceH placed on fhu 
property aubneqiieot to the coumen cement of Uie bailding or im- 
provementa. 

IfEW JERSEY.— Peraons wbo perform laborer fnmiab materials 
for tbe erection and oonstrnction of baildingB. have n lien on tliu 
Bame for Baub labor and materialH, including tbe lot on wbiah snnh 
buildingfl are elected :})roiiide(I, tbe lien ia tiled in one year after tlw 
labor is performed oi luaterioli) fumiabed, and tlio Biiwmoni 
isBued in tbe year. 

NEVADA.— Fersona nho perform labor or fnmisb matdriolH for 
ibo erection or improvement of any bnilding baa a lien on tbe (mnie 
for Buob work and materiala for all amoiinla over S'JS. And «i' 
bave all laborers on all work done by tbem on any riiilrood, toU> 
rood, oanal, water-ditcfa, mine or mining-Hhoft, or tnnnel. or baild- 
ing lot in a city or town; provUitil, the original oontraotoc Hhail We 
hia lieu in aiity dayn, and the anb-contraotor or laborer in tkir^ 
daj'H after the work in uompleted, and suit commenced in HRi 
moDtliH. 

NEBRASKA.— Any perxou who abnll have performed any labor, 
or furaiHhed iiuy material or nuichiner^ for tbe erection, repamtion 
or removal ot any bonne or other bnilding or pnrtenancefl, by viitnt 
ol n contmct. eTtprefwed or implied, with tbe owner thereof, or kil 
agent, abnll bitve a lien thereon to Beonre tbe payment for aaeb 
labor performed or materiala furniHbed. Said lieu shall be olv 
taiiied by tiling, in the office of tbe county clerk tot teoord, an »- 
oonnt. in writing, of the items, and making oath thereto, within 
four inonthM after furuiahing KiirJi materials, or work and labor. 
Tbe lien abull operate from the date of the tint item till two yean 
from tbe date of the laat item. 

NEW HAMPSHIRE.— Laborera and persons fnmlahing Blaleri«l« 
have ft lien on the bailding and on tbe land on which it ia put. In 
the amonnt of f 15, and for the apace of sixty days after tbe labM 
wax performcil or materiala fumiahed. 

NORTH CABOLIKA.— AH laborers, material men and mcahaniM 
have liens on tbe bousea bnilt, improved or repaired by then, 
and on the lots on which tbey are built, to the extent of tbe in- 
tereat of tbe party who had tbe improvomenta or renaim d«a& 
Bat they must take the uecosaary atopa to euforoe I 
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inging snit within oinety <\ayn after the worfc I 



SEW YORK.— The laws DO this subject are not uniform through- . 

U the State. MBterinl men und maclianica have lien for Inbor nnd' 
m&lerialBon land improvements to the eitent of their claimH. 
-' ■ unstbe r - - 

one year. 

OBEGON.— Contractors (or muteriul or labor on an^ building j 
luive. trom tLe time work is uummeDved thereon, a, lien on the, 
bniljing and the ground on wliicli it is sitnated, prior to all otbeci 
liena on tlio Bume preuiises placed thereon after the co 
nent of work on the Lnilding. Snits mast be brought w 
tnontha after payments nre due nntler the cuntraut, but no ereditr | 
giien on pajmenta onn extend the lien beyond two years from the 
MnpletioQ of the work. The lien extends in favor of the workmen 
tolhe eitentof theoontmot |irioe; if before payroents are due, they 
pie written notice of their intention to hold the owner. And nf- 
^jments made to the contractor before they are due under th 
owtrsct, can defeat this lien. 

OUIO* — Material men and mechanioa, whether they be contrao- 
tocs, sub-contractora or laborers, may have a lien upon the build- 
ii^ erected, and the land on which the baitdings are erected, if 
lilhin four months of the completion of the labor ocfnrniahingot 
Ike material a they Etean aoconnt, under oath, of their claioi, in the 
Munty recorder's office. This account must be itemized. It the 
work ba done or materials furnished under a written contract, sneh 
tontract, oracopy thereof, niUHt be filed with the acconnt. The lien 
llins obtained dales back to the commencement of the labor or the 
^miiBhiug of materials, and extends to two years after the com- 
plelion of the labor or the furnishing of materials. 

PEIfflSTLYAKIA.--ThBBe bind houses and lands from the date 
of the commencement of work on the building (usually the cellar dig- 



itus); for all work done and materials furnished toward the 



of the building; jimvidetl, a lien for the ftame be 
lum within six months after the work has been done or the mat«- 
liala famished. Liens may altio be filed for alterations or repairs; 
Ihey bind the property from the date of filing. 

The debis of a deceased person are a lien on his real estate for 
^jeara after his death; the lien may be continued by snit brought 
wlhin that time. The lien ot judgments operates for 5 years 
from date of entry, when they must be revived by scire faciaii. The 
" ,«Ia mortgage for purchaso money is good from date of mort- 
■ lifleudBred within liO days; other mortgages from date ot 
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oiigitiBl contToctor, mnat he proaecnted within aii montba. and in 
oaae of a sub-oou tractor or day laborer, vithin tliirty days sfW 
oummenoiug tbe work; but lio lundlord ih bound for Ibe iiuprove- 
ueuta made by tlie tenant, nor a married wonmn, under nny oi»- 
cuiuHtancuH, utileas tlie ooatcaut in jii writing, a^aented to by them, 
and is clearly intended to bind them. 

SOUTH CAROLINA.— All persona who fnmiah maboriols or pep- 
form labor in the areotion, iniprtiveinent <ir repairing of buildiiiga, 
have a statotory lien od the itnnie, to llie extent of tliu intereHt of 
the party wlio Lad the buildingH erected or impmvenientD done,' 
proviilid, tbat within ninety dajH ofler he oeaaes to labor a pntpet 
aoooant be tiled with the clerk of the court and unit thereon t>e be- 
gan in BIX months. 

TEXA!4. — Any persoii or firm who may labor, famish material, 
maehiuery, SiLtnreu and tools to erect any house, iuiprovement, or 
any improvement whatever, shall have a lieu on unch article, hooio. 
building, fixtures or improvement, and also on tho li>t or hitB fi 
IbbJ. necesBarily connected therewith, to aeoure payment for Ial3« 
done, material and Hxtiirea forniabed for cunatruclion or repojtl. 
Such person or firm eball. within six moDtlii) after aiioh debt be- 
come due, file hia contract in the office of the district clerk of th« 
county in which the property ia aitnated, fuid have the Bune re- 
corded in a book kept lot that purpoHe by the clerk. If the con- 
ttaot, order or agreement be verbal, a duplicate copy of the bill of 
partioahUTH taa&t be made nnder outh, one to be fi.led and recorded 
by the oterk as provided for written contracts, the other to be 
served on the party owing the debt, 'When the contract or acamnt 
ia filed and recorded, tbcj uinst be accompanied by a descriptioB 
of the properly Bsoiust which the lien is claimed. The filing iad 
recording fixes a lien from the day it ia filed. The iien, if agatost 
land in the eonntry upon wlyoh said improvements have been 
made, shall extend to and include fifty acroH; if in a city, Ijwa or 
village, it, extends to and includes such tot or lots upon whiuh aiiid 
improveme II ta are si tinted. The lien maybe enfotoeri ^ainatllM 
land and improvements, or the improTements aloue. The_.piiT- 
ohaser having a reasonable time to remove the same. The sale U 
be npon judgment and order of sale. This lien extend.t an wellU 
homesteads as to other property ; also, to nil boats navigating tlie 
waters of this State. All actions to enforce lieim must be brougbt 
■within two years. 

TENNESSEE,— Material men, oonttao(«rs and mechanics wlio 
famish work or materials to aid in the conBtroction or repair o! 
any building or bnildings, shall have a lien on the Hame for one 
year after the work ia done, provided notice in writing of said li«D 
be firBl given to the owner, or his agent at the time said worki" 
begun, or materials furnished. All debts incorred for repairing, 
fitting, building, navigating, or furnishing steam or keel bonta 
shall be a lien on snoh vessels provided auit be commenced witbia 
three months from the time the debt is inonrred. 



AND LSTIMATOr's PRICE HOOK. 365 

VERMONT,— Material mea and mecliaiiios have a lirn forliiboT 
and tnnleriftl in bnilding, repniring, fitting or fnmialiinR any vbh- 
kI nnlil eight montLB alter snch TesBel in completed. It may be 
secured liy attacluuent, and hiut prsoedencH ot all otiier cliiimB. 
Tbey also hHTe lien upoa a bnilding, and tbe lot on wliich it standH, 
foi ervutiog orrepaimig ttui'h building. The Hen continues three 
tDODtbs after payment comeH due, but does not attauh nntil the 
panon claimiiiR it has filed and caQned to be recorded, in the 
town clerk 'b oftioe, a written memorandum, by him aigned. aHsert- 
p iig each claim. 

VnUilBLA. — All BrtisanH, bnildern, mecbaoios, lumber deaJera 
icdothcrH performing labor or fumiBblng materialB for tbe uou- 
slmi-lioii, repair or improvement of any bnilding or other property, 
ue nllowed a liea npon Bnch property for the noric done and nia- 
Iriials fnrnisbed. It mnut be aseertod by suit within air uionths 
Irou tbe time tbe lien ia secured. 

WEST VIBtilfiU.— A mechanic or workman ot any petBon who 
slmll ])erfarm aoy lubor npon or famieb material to erect, repair, 
liter ur improve any bnilding, bax a lien on the some, which can 
Ueuforced by STtit ia chancery in bix months; pwiJcd, bellied 
his account nnder oath with the clerk of tbe county coart in thirty 
dija after the work was done or material f nmished. 

WISCOS.Sra.—All peraoiia who perform labor apoa or famish 
DuLurials for the building, improving or repairing of baildings, 
b&Te a lien thereon for tbe aauie, which laant be enforced by filing 
Ipeldtioa fur tbe lien in six monthd in the circail court and an ac- 
tioii to foreclose in one year. 

OKTAAIO- — MechonicH, laborera and material men have a lien on 
Inuldiugs and on the loud on which said buildinga are sitaate, fur 
lork ot matenala fomished for erecting or repairing same. Lien 
on be Hecnred by filing statement of the claim in the rcgixtrar'n 
ofice within 30 days after tbe completion of tbe Tork. It will 
raaKe to bold good after the expiration of SO days. 
There is no lieu law proper in any of tbe otbef ProTinces of 
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Schedule of Axohitects' Charges, 



For full profeanioual Bervioes (indoding HBperiutendencfl), 6p«r 

oeDt. on the coat of the vork. 
Partial serviue an foUowH; 

For prelimioBr; studies, I per cent. 

For prelimtDary studies, general drawings and Bpecificationa, 

2 j per cent. 
For preliminary stadiea, general drawingB, details and sped- 
QcationB, 3} per cent. 
For Ktorea, 3 per cent, upon the cost, divided in the above latlo. 
For works that cost less than SS.OOO, or for monninsntal and d«or- 
ative work, and deaignti for fnrniture — a special rate in eueu 
of the above. 
For alteration and additiooH — an additional charge to be made tot 

surveys and raeasnremeiitB. 
Necessary travelling eipeUHea to be jiaid by the client. 
The nrchitect'd payments are Bnaoessivoly dne aa hia work la ecn- 

ploted. in the order of the above olASHiflcations. 
Until an actual estimate is received, the charges are based npoD 
the proposed cost of the works, and the payments are receiinl 
as instalmeuts of the entire fee, which is based npon the Mtiul 



Drawings, a 






e properly of thi archiltd 



ODmmission on the Qui. 

Public buildings and private residenoes 6 peiwxt' 

Bloch of 3 houses of similar design 1 « " 

Block of 3, 4 or 6 houses of similar design 3 " " 

Bloch of (j or more houBea of similar design SJ " " 

Stores and warehouses i '■ " 

Blook of 2 or more stores or warehouses, of similar de- 
sign 3 ■' " 

Block of 3 or more stores or warehouses of similar de- 
sign 2i ■' " 

Detailed drawings.. 1 " " 

Genaral sai>erinlendetice (excluBlve of clerk of the works) 
examining and poBsing the acconntB (exclnsive of 
measuring and making oat extras and omiaBioua, .1} 
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N. B.— The following subdivision of charges to apply proportion- 
^ely to stores, warehouses, etc. 

For the work in the alterations of premises, the remuneration 
to be increased according to the time, skill and trouble inyolved: 

Taking out quantities from plans for detailed estimate..!} per cent. 
IVfeasuring and valuing artificers work done for any 

amount under $1,000 2 " " 

Over $1,000 and under $4,000 1 J '* ** 

Over $4,000. ij *• •* 

For services by time, per day $10 

N. B. —Travelling expenses extra. No charge to be mode for a 
loogh estimate obtained by cubing out its contents. If a detailed 
estimate be requested by the proprietor a charge therefor is to be 
made as above. 

An architect is bound under the full percentage charge to provide 
one set of drawings and one set of tracings, with duplicate speci- 
fications; it being understood that the architect is paid for the use 
OHly of the drawings and specifications and that these, in the event 
of his carrying out the works to completion, are to remain his 
property. 

1. Preliminary sketches and designs complete, including 

survey of site, etc IJ percent. 

2. General drawings, plans, elevations and sections. 



specification and approximate estimate 1\ ** 



3. Working and detail drawing 1 

4. Persons supervision and superintendence (exclusive 

of clerk of works) , 1 J 



«« 



i« <« 



Total charge, 5 " 



II 



Note. The above charge of 5 per cent, is to be estimated on the 
value of the work executed including such materials and labor as 
inay be supplied by the owner; omitted work is to be paid under 
items 1, 2 and 3, according to the stage of the proceedings at which 
the alteration was determined upon. 

Procuring and examining tenders for the work, .... J per cent, in 
addition to the foregoing: 



Arranging with artists, tradesmen and others for sculp- 
ture, stained glass and works of a similar class, 
for which the architect does not furnish the de- 



' I 2 J per ct. 

* Von the 

value. 



signs; but to which he gives a general supervision, 
Alterations in the design, extra labor in attending com-1 ^-ig qq 
mittee meetings, arranging disputes with adjoin- > ^ \ 

ing owners, etc )^ ^' 

Travelling and incidental expenses , , , . , e^ tra. 
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HuaHtiTiDg np works, and certi^ni; Uie bailder's aoooTuite far 

Lttna and oniiHsiuiiu, from 3} to 1} p«r cent., aooordiug to the de- 
scriptina of baildiiig. 

An orcbitect in boiiud undni' tbe 5 pur cent, charge to provide one 
cdt of drawing and oue set of traoingi, with dnpbcate epeci- 
fications; it being vaderatuod thitt the architect ia paid for the aaa. 
only of the drawings and apecitiantioim, nad that tbey remain Mk. 
property at tbe completion of the worb. 

Payment on aoeonnt, at tbe ralo of R per cent., to be mode oa th-^ 
inatalmenta paid to tbe bnilders, or utberwine to haU tbe coic^ 
mission on signiiig of the cuiitmct, and the remiunder by insta^^ 
ments as nbove. 



For A'cio BuMlnga. 
For every bnilding not exceeding iOO Biinars feet ia area, and 

not more than two stories in height (T- EO 

For every additional story l.flj 

For every additional squaro of IfW feet or fraction of Buoh 

sqnftre 75 

But no fee sball exceed 60.0(1 

Res for AUeratUnis and AMitiona. 
For every addition made to any bnilding after the roof thereof 
has been covered io. the fee sball be balf of tbe fee ohorged in tlie 
case of a neiv bnilding. 
For inHpecting tbe arches or atane doors over or onder pnbUo 

wajB ttGO 

For inspecting the formation of openings in party vails ISO 

For inspecting dangerous stmotures by direction of the com- 

missioners of polioo or sewers B.W 

Arekiiecliiral Surveyora l^ies. 
The charge fur ineasnring in small new bnildings, and in 

repaira, including a bill of tbe partianlHrs is. SJperowt- 

In large new works of a plain character tbe usual charge 

is 4 ■■ " 

When tbe works are of elaborate ooDstmotioD the charge winiiQ 
from 1| jier cent, npwards, according to tbe additional tlol>>" 
entailed in measuring. 

For works of very small valne tbe cbat^e ia by the day. 
Estimating quantities from plans and specifications and 

preparing tbe " bill of quantities" for very small 

or difflealt works the cbarga is 31 peroat 

Ditto, for ordinary works of $50,000 value, or under IJ " " 

J>itto,Bbovet50,CO0, tbe erattoO.OOO being charged under ^ 

thfl last item , , I " 
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LithographiDg and traveling expeuBeE are clinrged extra 
hx tmportaiit works, where the qnantitisH are takeQ 
jninljj, b^ two different anrvDyortt, halt of the above mtt 
V) M(di Burveyor. In large wotkH.of very pluiii character, especially 
^eamany simple repeliUons oocnr, lower rates than the foregoing 
>» sometimes considered Bufflaieat. 

&alw of Charges far VuiuaUims as adopted by embtmi London Flrma. 

On the first $50n 6 per 

■■ Beoondt'500 2i '■ 

" third to tenth (500. 1 •■ 

Above tB.000 1 ■' 

The Brat thonsand being charged at the rata of IJ " 

Miniiiiuni rate charged by architects and Brohiteotunil 

HOrveyors when paid by Ibe day tli 



I 



Made the day of , one thousand eight Imndred and 

, by and between — , of the second part, in 

these words; the said part of tlio second part ciweiuaii, 

and ligref to and with the said party of the first part, to make, 
erect, build, and finisli, in a good snbstantia], and workmanlike 

manner, on the agreeable 

to the draft, plan, and explanation hereto annexed, of good and 

aobstautial material, by the day of — - noit. And 

the part; of the first part covenants and agrees to pay onto the said 

part- of the second part, for the same, the sum of 

■- ■ ■ . lawful money of the United 

States, as follows: The sum of , and for the 

tnie and faithful performance of all and every of the covenants and 
agreements above mentioned, the partieB to these presents bind 

themselves each unto the other, in the penal snm of 

dollars, as affixed and settled damages to be paid by the failing 
party. 

In wttnesb whebeof, the parties to these presents have hereunto 
Bet their hands and seals, the day and year above written. 



Sealed and delivered in the presence of 
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Iieadlngr Architectural and Building Journals. 

The Ambbican ABcnrrBcr and Bctldino News. PublUhtd weekly 
by James B. Osgood & Co., 211 Tremout St., Boston. Prioe, 4T.5U i 
per year, or $G.O0 if paid in advancB. 

Thh BoiLiiiCB ANii Wood-Worker. PuLliahed montlUy by Chan 

D, Lakej, 170 Broadway, New York. Priee, Jl.OO per year. 

C>RPENTjii AND BuiLDrNO. PabHalied monthly by David Wil- _ 
liama, 83 Raade Street, Hew York, Price, $1.00 per year. 



Tub Caixfobni* V 
mouthly by Messra. 
Fmncisoo, California, 



tcHTTECT AND BuiLDHJO Hbwb. PnbUaheo 
. &, O. Wolfe. 240 Montgomery Street, Sac 
Price, ja.OO pet year. 



BuiLDiNo. Pnblislied monthly by Wm. T. ComHtock, G Aul f— i f 
Plaoe, New York. Price, *1.00 per year. 
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A GLOSSARY 

OF ARCHITECTURAL TERMS. 



Jaron'fl'Kndi— An omamental fignre TcpTeeenting a rod with b, 
Berpent twiaiid uboal it. It is liouiotiiues ouofoaniled with the 
Gaduceits of Mercury. Ttie diHtiiiction botween the CitilaoellB and 
the AAfOD'H-Bod is that the former has two HerpeatB twined in op- 
posite direutioQH, while the latter hoH but oce. 

Abaci.— SnppoBed by Vitruvics to mean puDsls in the staooo of 
walls end nited an a deuoratiun above the dado. 

Absciiwns.— A. Mqnare compartmenLeDctoNiiiga part, ortheeotiie 
pattern or deaigit of mosaia pavemcntg. 

Abacot. — In decorution. A coronet or cap of state. 

AbaCDtt, — The upper meiuber of the capital of a cnliiron. It is 
Eometiues aqnare and Homotimea curved, fon^iug; on the plan seg- 
meuta of a circle, callBd the Arch of the AbacilH and is commonly 
decorated with a Tone or other ornainent iu the centre— having the 
■Dgles, called horns of the Abacas ciit off in the direction of the 
rndinn or c-.:rve. In the Tuscan or Doric, it is a square tablet; in 
the Ionic, the edges are moulded; in the Corinthian, its sides are 
voncave and frequently enriohed with carving. Id Qothto pUIors, 
It has a great variety of forms. 

Abutment-— That part of a pier from which the arch springs. 
Sandpier- sometinieH the facing of masonry of thia pier. 

Abnttals.— The boandings of a piece of land on other land, 
street, river, etc. 

Abrenvirir, is the Joint between two stones, or (he interstices 
left to be filled up with cement. 

Abraies.~/n deeomlion. The name of small gema or statues 
having figures of beetles, serpents, etc.. with human heads, etc. 

Acailthlii4.^A plant whose leaves are carved on the Corinthiai 



times employed in their pie 
Aeuitblite§.— ill drtoration. A border or miet 
^meij of the acanthus. 
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A.C(WBititriefl. — Tliose ]iiirt8 oi omametibi in architectaral ooro- 
poBition. whether ilpnigiieil or ncoldeQlitl. which are not appareatly 
eHHontinl either to Cbo nue or ubaraoter of a building. 

Accident — An effect ortiuuibiuatiuniu nrohitBOtuml oomponition 
whioli wan not futeHeea, n deviation froui ragnliu-ity vt Hymmetry 
not foreHoeu often lakeu advantage of by the uroliiteat to iaiprovo 
the compoHitioa of his deuigns, 

AccomiwnliiieBt. — Boildinga or ornitments linvio^ n neceesnry 
connection or dependence, ami which nerve to make a design more 
or lenH coDjpleto. 

AceoiipleraPnt. -.l"!"'"/ carpeiUtr/i. A tie or trace. 

Advrra. — la dfcoratimi. VoBes made like n box in wbiali the 
oncdenta pat perfoma and inoeQHe. 

Aontterinm.— A pedestal on the angle or apen of a pediment, in- 
tended aa a base for ecnlpture. 

Alllli.— The approach to a building, a doorway— also nn air slinft, 

AdmeHNDronieut.— AdjnHtment of pr 
estiraate of the ciiiiintity of materials ai 
in building. 

Advanced WOrh.—/n niifi((Wi^ (iroAHecdire. A work oonBtructBd 
beyond the covered way or glacis of a fortresa. 

Advniiced-FOHSe.— /niiiUifiii orchilfCfHrr. A ditch thrown nortn^ti 
tbe eHplanade; a glacis to prevent n anrprisa hy beniegcrs. 

Adytnm.— A retired or eacred plaoe in ancient t«nipleii wbicU. 
only the priest was allowed to enter. 

£dCK. — III ancitnt Roman arcliilecture. A email temple dodicatuil. 
to worship. 

£dlciilK> — A diminative temple dedicated to a deity. 

Mght.~ln dffxmilion. A breastplate or shield. 

.£tn''c»P'*-~^'''l'^"''^'^ representations of the heads and sknlls 
of rams, which are used as decorations on alters, friezes, etu. 

lEgypt^srlu, — Tn decoration. A speoies of Egyptian 
having a light blue figure or device on a dark ground. 

^lamolhi— A vestibule. 

M\nr»a.^I'it Egyptian onmmenls. The god cat. 

.Blonitt.— A pediment; tlie tT/t»piunijii of tbe pediment. 

Afl^^Unu.— Ik archUeeluml composition. An unnatnntl or over- 
straioed imitation or artiSce. 

Agalma.— The ornaments upon a statue or within tbe temple. 

AggfT,—In ancient miliary archittcture. A military ruad formed 

A|^r,— Awall or dike erected against (t sea <ir rjvei to JcMP it 



toniuas. 



-A monnd or fnneral harrow raised upon gta*eH -a 

Agora.— Ac ancient motbet or forniu. 

Aile, Alttle. — The wings, inward side porticoa of u chnreli, tlie 
inward lateral corridors wliich eoclose the choir, the preKbytery, 
Kd the body of the clini^^h aloog ita Bidea. 

Air trap. — An opening for Iho euuape of nir from dntiaa. 

A 1b UrM-^iK.— One uf the viirieties of the fret omamont. 

AUbastrites.— A box or base used h; the anaienta for holding 
IH-rtames. 

AllMruin opuH.—A sort of plastarin^ composed of pare lime oi 
!i; Uie anuienta for inonisting hatha and mahiiig comicca. 

Alcove.— A TBceBB in a bedroom in whioh a bed ia plaeed— a' 
rweaa fitted up with seats— an ornamental garden bnilding for 

AUpterlon. — In ancinit Ronuin arcliilectrire. A room 
batliem for auointiug themselves. 
Allpy. — An ainle of the chnroh— a narrow walk. 
Umvhrahh,—I't Ariililaii archUechire. A niche inamoaqne marfc- 
iug the direction of tbs temple at Mecca, 

Almonrj^ Alnifry .- — A cnpboard closet or recess for setting anide 
broken Ticlnals for the poor — a nUine houHe near a chnich from 
Hhioli alms were distributed. 

AHar. — Inandtnl Rom/in arcliltfcture. A place on which offerings 
or sncrifioes were made to the Oods. 

Altar of lliMllHC. — A a mall toible covered with plates of gold on 
»litoh was placed the sniokiug censer in the temple at Jerusalem. 

Altar. — Ameng Romish Christians, a sqnare table placed at the 
^t end of the church for the celebration of mass. 

AIlar-plece^—The entire decorations of nn altar, a pfdnting 
placed behind an altnr. 

Altar-Wreeil.— Tho back of the altar from whioh the canopy was 
"tjgpendad, and separating the choir from the lady chapel and 
llMBbytery, The altar-screen was generally of stone, and composed 
^f the richest tabernacle work of niches, finials and pedestals, 
*tipporting atatnes of the tutelary saints. 

, All«-relipvo.— High relief — a sculpture, the flgnrcsof whioh pro- 
J cct from the surface on which they are carved. 



AmlKt.— A raised platform, a pulpit, a reading desk, airuirMe 
^mlpit — an oblong enclosure in ancient churches, resembling in its 
Vses and positions the modern choir. 

Ambry.— A capboard or closet, frequently found near the altar 
^ancient churches to hold sacred utensils. 



\ 
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AinbuUitory.— All alley— a gallery— a cIoiBtei- 

Allip)li|intiilTli)R. -A Urecittn temple which has a oolunsed 
Itortio'i uii bolb euih). 

Atnphllhtwire. —A ilouble thentre, employed by the aneietit* Cm 
ptibliu amiiHomPUtB. ^jenerally of nn elliptical rami, inch u Ibe 
oulunacQiD. In luDdHoape garileniog an eleTat«iI teiraoe, haiing 
itcps dMOBnding to a aeries of terraces fanned oa the Bloping 
llilei of a hill. 

A drinking cap of n large idxe. cflen 









> handles, often seen o 



Anfhur. 

AtoliitiiQluro, but purliDiilarly i 
ft cmiibiuaUoii with the egij. 

Andron. —A Grecian hail for men onlv to dine in. 

AllOHIflSi or TrPt!8C8.— Ornamenta in the eomiees uf lut Ionic 
ddor-way, rsHeuibling niudolliona placed vertically. 

Aii^1h>- In inrdi'icual architecture. Brockets or corbels with the 
flgurt* or h»adH of ongeU. 

lMgle-hM.—ln}oitury. An upright bar at the angles of ptAy- 
BonnrwindowM, a ninUioD. !^t bay loindoui. 



AilKl^-BrMw. Afiiecie of timber fiied o 



q of a qnod- 



opeuiug. 

Anifk'-BrBckpt.— A brocket placed in the vertex uf the angle, 
nnd not nt right anglei with the sidea. 

Aii(tle-Hwrf.— i5Moiiy'e«I.(f. 

An|tlp-t'*pllal.~/'i '.irftkardiiiecbire. Those lonio capitals placed 
tm the flank colamna of a portico, which have one of their Tolntes 
placed horizontally at an angle of a hundred and thirty-flre degrees 
with the plane of the frieze. 

AnEle-Hodllliull.- /» ancinii £vinan arekiteclure. A modillion 
placed in a direction parallel to a diagonal drawn thiongh the nitre 
of the cornice. 

Aiigle-Raner.- '" cnrpmtry. 






\n 



s of timber, of a carved 
arched ceiling where the 
e. and correaponding witb 
I a vertical direction, or to 
horizontal direction. 



ribs when they are [ 
receive and Hiipport them when t 

Anifle-Mtatr, Angle-Bead.- A piece of wood placed Tertieally, 
and lixed npon the eiterior or salient anglea of apartments. 

Angle-Tie. — I" earpenlry. Dragon piece. 

Angular Capital.— The modem Ionic capital, having tii*i 
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aides alike, and showing tlie volute, pluoed at an angle of one 
hundred and tliirty-flve degrees in ail tne facea. 

Annnlat«i] Collimni*.— Colnmna cluatered together by rings or 
bauds; much used in English architecture. 

Aunular Vault.— A Yanlt rising from two circular walls— the rault 
of a corridor. 

Annalet. — A suihII square moulding used to separate otbars. 
Tbe fillet which separates the Sutings of Ionic capitals is soma- 
tiniea known l)j this term. 

Anta, Ante.— Properly the jams of doors, or square posts sup- 
porting the lintel. Small pillara attaclied to walla fonuing the 
entrance of edifices in generikl. They have capitals differing from 
Uiose of the columns to which they are attached. Also, an insulated 
squttre pillar without base or capita] or any other moulding. 

Aute-chamber.— An apartment preceded by a TCfltibole and from 
~wliich is approached another room. 

Alite-chapctl. — That part of the chapel through which the passage 
in to tho choir. 

Aiitefragmenia.— The three pieoes constituting tha &ame of a 
doorway. 

r veil, which was suspended otst 
n mediiBVBl ahnrches. 
Ant4\ri<les>^iii andad arckilecture. Buttresses or counterfotts 
supporting a wall. 

Ante-Hlgma.^/'i Ronutn furniture. A semicirculaj: table bed, 
which when joined to another formed a round table. 
AllU'-t^mple.- What is now called the nave of a ohnroh. 
AntlcH. — f'» arcMteeture. Paneien having no foundation in nature, 
as sphinxs, centaurs, etc., different flowers growing on one stem. 
Grotesque ornaments of all Muds. 

Anlf-flf».— Upright blocks ornamented on the face and placed 
at regnlar inlervals on tbe crowning member of a cornice. 
Anti(|narlnin."-A room or cabinet where ancient books and Tasea 

Apodyterinin.— Aroom at the entrance of ancient baths, where 
persona dressed or undressed for the bath, or practiced gymnasUo 



Aputheco.- A cabinet, cupboard, cellar, etc., in which (he andent 
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A|H)]>bunil4. — A 111! liable stage orLar to cany relics. 
■I 
M 
«1 



_ tlie kwiHe, nnd cimnecta the top ttf the si 

la Iho flllct nd.ter tlio itHtr>giiI. The small faaoia or beii<l At the top 

id IwM uf llio slult of coluiuna. 

ApAliu — Tho tiowi<l or nrcbed roof oTa house, room, or oTen—the 

So]>j uf k tbmnn- tlie inner nnrt of ancient ohnrchea whera the 

niljr ««T« •ndnU alii) where the altar was jilooed. 

AlinHi^uirrfi— '■> oirfviifry. A horizontal piece of timber i; 
wooSilitloubr— ■ - 



woo4Miil«al>l«-lliulit«il Klair Bnp)>i>rtiDg the carriage pieces and 
Jalitiugs tn Ihs half 8)>auas of laDdiD)(H. 

A)trMI*UlilM|r- -Inyiittery. The facing of the apron-pieoe. 
ApaxtnlfttM. A ohnnrh calletl by the name of an apostle. 
Attli'rttl. -V tomplu which ix bailt without oolnmns at the itides. 
AnibnM|1l^i- -^ hiiihling after the manner of the Arabs. Omo- 
U*ntM luwl i>y th« sitine [>eople in which no hnman or animal 
IfltrMi appMr. Ambesque is sometimes improper); nsed to denote 
K apoolM of oniMueDts oomjiosed of capriciona fantaatica and 
' Imnuinnry rv prr<»i<ntsUona of animola and foliage ao mnch employed 
*^- " 1- i'l itirt ili-ooraliona of walls and ceilings. 

I I 1i ti rliirf." A style of architecture, the mdiments 
'.,i\i' iH'en t«kea from sarronndiiig nations, the 
I Imld.'nns, and Peraians. The best preHerved 
. , i-liufty of the GncPO-Roman, Byzantine, and 
t^vvtiiiti II i4iiiiii)io«(>il that tlieyconatntcted man; of their flneat 
bnllilitiK" from the ruioa of ancient dties. 

AntlirariS - U mHilnry <ire\Urclnrr. A branch latnm, or gallery 

A r I W Wty If. — That sljloof hnilding in which the colmnna ore dis- 
tant tWiu one another ttttm ffnxt to Sve diameters. Strictly speak- 
ing, the term slionM be limilei) to inter colnmniBtiou of four dia- 
nHem, which in only onited to the Tnasm order. 

ArlMinw. I<ar)ie bronse candelabra, in the shape of a tree, placed 
(III tli» Uuur (if nlicieut chnrchea, so as to appear growing oat of it. 

Arra Cltslodlm. '■) Rntikni ArrhUrriurf. A kind of cage or cell, 
wiUi bars uf t<ak, for oimBning cnuinalB. 

An<ildc.--A Hories of apeitarea or recesses with arched ceilings 
OT aoiftUs. A Hnrins of anhnl opcnioga roimd pnblic nqnarea. mar- 
ketfi, oourts, nlc 

Ar«e.— /» Hoimm AjrJuteeltiTr. The gnttera of the Cavedinm. 

AlTIP Ap<'lll(l',~In square sareophsgi, sides expanding, and rest- 
ing npou feet reaeinbliDg a lion. 

Arv-BontiUlt* — An arched buttress formed of a flat arch or part 
□f an arch, abutting against the feet or sides of another aHrh tasnp- 
rt them. Iliey ore aomeljmes called flying bnttressea. 
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Areella* — In medioeval Architecture, A cheese-room. 

Arch*— /n huUding. A mechanical arrangement of building ma- 
terials arranged in the form of a curye, which preserre a given 
form when resisting pressure, and enables them, supported by 
piers or abutments, to carry weights and resist pressure. 

Arch-bnttress. — Sometimes called a flying buttress; an arch 
springing from a buttress or pier. 

Architecture* — The art of building — it is divided into three 
classes, civil, military, and naval. 

Architrave* — That part of an entablature which rests upon the 
capital of a column, and is beneath the frieze. 

Architrave of a door* — A collection of members surrounding 
the aperture — the upper part of the lintel is called the traverse and 
the sides the jambs. 

Architrave Cornice* — An entablature consisting of an archi- 
trave and cornice, without the intervention of the frieze, some- 
times introduced when inconvenient to give the entablature the 
usual height. 

Ardiives* — A repository or closet for the preservation of writ- 
ings or records. 

Arcliivolt* — A collection of members forming the inner contour 
of an arch, or a band or frame adorned with mouldings running 
over the faces or the arch-stones, and bearing upon the imposts. 

Arcs-I>oubleaiix« — The soffits of arches. 

Arcnatnre* — The bending or curvature of an arch. The intrados. 

Areas* — The avenue or area in front of the ancient Basilicaa. 

Arena EcclesiaB* — In medicevcd Architecture. The arch by which 
the name of the church was divided from the choir or chancel. 

Area* — The superficial contents of any figure — an open space or 
court within a building. 

Arena* — The plain space in the middle of the Amphitheatre or 
other place of public resort. 

Arena* — In Architecture, The middle or body of a temple. 

Arriere-bonssnre* — A rear vault — an arch placed within the 
opening of a window or door and of a different form to increase the 
light. 

Arris* — The meeting of two surfaces producing an angle. 

Arris flUet* — A triangular section of timber used in raising 
slates against shafts of chimneys, and similar work. 

Arsenal* — A public storehouse for arms and ammunition. 

Artificer or Artizan* — A person who works with his hands, and 
manufactures any commodity in iron, brass, wood, etc. 

Arx* — In Ancient Military Art, A fort or castle, for the defence 
of a place. 
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AN4trutuin. - 



I used bj theB 



F 

^^H AHblftr, ar ubior. —Common, 

^^^H ftuni the quarry, eeDerullj from 

^^^1 forpnt BOperDoUl diineiiflioiiB. WLen the focitig of the MbHUBis 

^^^1 (initc Hiiiuolh, anil exliibit no markii of the tools bj which thejwen 

^^^B nnt. it in onlW plimt AMrr. When vrongbt in & re^tnlar nuumn 

^^H *o ibat tlie HurfiLoe bau the Rppeanince of pnrallel flntan, pl»oed 'Te^ 

I tieally it In oJIod loolrd Aitkw. When tlis ' - ■■ 

I i 



tienlly it in oallm] loolni Aitfilw. When Uie xortkoes of the at 



'■I out with 
\,,»ti'd. Wl 



il tool without care or regnlarily, 

Wben wruoKlit with s narrov tool. cAiMOol or 
cut with very nanov tonlB it is iaid to be pakibd, 
- — roject ftsira tbe joints with either smooth 



. _ tirokon HiirfacDB, the oHbUr ia ftuid to be naiicalfiL Hdther 
pulDtod, ohlenllrd Dor rnndom tooled asblar con be admitted in 
jtood work. The act of netting an aahltir fncing ia c&Uecl osUorfng. 

AablKrllliri- '•> enrpmlry The fixing of abort upright qnuter- 
itm» luHiuri-lii altonttwo Feel and a bait or three feet high, between 
tliu mlli'Tii and the floor, cutting off tbe acnte angles at the bottom. 

Alll>haltum> A kind of bitnuinoue Htone, prinoipallv fonnil in 

tbe iiruvince of Nciufchalol. Mixed with itlone it forms an eicellenl 

' iuoorrii|ilible by air and impeueLiable by water. 



P 



tenon, dnveial' 

Atiiwinbla^, or nHaocialion of tbe orderx, the placing of the 
coiuiiinK oni^ iiiioii another so that their Bien may be in the same 
•trwiKht line. 

ANtoL— A boATil or plank used for partitioning oTer head ic 
tunnel liny. 

ANtrftgill.- -A Hmall BemioiToulur moulding, Hometimeti plain and 
■oinalimea ornamented. 

9 which continnally approocJieB to ft 

At(«4'liod ('uliiinns.— Those which project three-fcmrthB of theif 
diiiiueter from the wall. 

AUm«8 or Atlanlltk*.— Statnea ol man which sappoiled en- 
tablutnrea with matnleB. 

Atrium.— A court anrronnded by pictores in tbe interior di- 
vision of Bom an bonseB. 

AtMp.— Alow story Biected over an ortler of architecture to finiah 
tbe upper part of tbe building, chiefly used to conceal the roof. 

Attic, or Atllnirric Bm», conaiata of an upper and lower toms, 
-■ --^ -—etaTjetw - ■■ -- ■ - f . - . - 



a acotia, and fltletHl; 



1 them. — A amall height uf panelling 




r 
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Attribnteg.— In jminllng rdiI smtplure. Symbols given to figuraa I 
and BtatDBS to indivata tlieir offios ftnd cliariiat«l. 

Anditory.—IiK'nckiUcliarelies. That part of the church whera I 
the people nmjBlly stood U> be inatructed ia the gOHpel, now called f 
Ihe nni's. ' 

AvI&Tf. — A large npnrtment for hreeding biids. 

Allla>~'A conn or bull ia nncieut Roman honsea. 

AxIh. — TheBpindleor centre of any rotative motion. In a sphere I 
an imaginary line through the centre. 

Back. — When a piei'e of timber in placed in position, the upper I 
side ia called the back and the lower the breaflt. 

Back-Bllet.— <Sm Anmild. 

Back Shatters.— The part folded behind; the diTieioa that ia | 
viaibls is called the front. 

Back of a window.— That piece of wainscoting which is betweoi 1 
Uie bottom of the aash frame and the floor. 



Backing of a Wall.— The rough inner face of a wall. Garth | 
deposited Behind a retaining wall, etc. 

Badlgcon.— A miitnre of plaster ami 
gronnd together, need by statuaries to fil 
defeotE. 

Bag'nio.—An Italian term for a bnth. 

Baguette.— A small antragal moulding, Hometinies carved and ' 
eoriched with pearls, ribands, and laurels. 



■tyle. 

Balauela. -A Greek term for a bath. 

Balcoaj.— A projection from the face of a wall supported by I 
eolamus or ooneoles, and usually surrounded hy a balnatradB. 

Baldacliin.—A building in the form of a canopy. Hnpported with J 
culnmns, aud Berving as a crown or covering to an altar. 

Balks. — Ijatge pieces of timber. 

Balloon. — A round ball or globe placed at the top of a pillar cc I 
epire by way of a crowning. 

BnlDSter.— A small pillaror column, supporting a rail, of vi 
forms— nsed in balustrades. 

Balntrter.^Tlie lateral p]iirt of the volute of the Ionic capital. 

Balustrade. — A soricH of l>alustera connected by a rait. 

Band.— A Bat or square member or moulding, auiallei than t 
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Bandell Colniun.— A colamn eaoitcleii with bands, or nnnnW 

Uandelbt, — An; little band, or Bat monldiug, tliat eucomposBea 
a oulumn like u nng, 
Banker.-'A stotie bench on 'whioh niasomi out and aqnore their- 

BunqaDti^ThB footway of abridge, raised above the auriagewa^ _ 



Bar-P(wte. — Poats driyen into the gro 
field gate. The; are mortised to adm 
put in or taken out at pleasure. 

Barbacan.— A long narrow canal or opening left in walls or n 
building ereeted. on a place liable to be oyerflowod with water, -^ 
allow it to flow through, /n aiicienlfoiiiftcalittn, an outer defence ~4to 
a fortiii cation. 

Bar^e Hoard.— Boards nailed against the outer face of a wn^H, 
along tne slopes of a gable end of a honae to hide the rafter, eU-*?,, 
and to make a neat fluish. 

Barge'Courne.— That part of the tiling which projects over t^lie ' 
gable of a bnilding and Is made up below with mortar. j 

Baa-rpllef.— ■*« basso-rfiiei>o. J 

Basalt* — A stratiiied rock very nsefol in building, paving, etc L 

BaNO Moulding:)!.— The mualdings imiaediato!; above the pUntJi H 
of a wall, pillar or pedestal. ly 

Base Ufa Colnnili.— Tliat part which is between the shaft «nd Vl 
the pedestal, or if there be no petlental, between the shaft and Ihe ^ 
plinth. The Grecian Doric had no base, and the Tusoan haa oil; 
u single toma or a plinth. 

Basenicut.— The lower part of a building. 

Uaiill.^A word used by carpenters to denote the angle to wbieb 
the edges of iron tools should be ground. 



BaHln.— A small reservatory of water, as in fountains- a dock. 
BaMkct.— A kind of vase in the form of n basket filled with 
flnwera or fruits, serving to terminate soma deeoration. 

oipol one and 

ItaXMO-BnUpVO or BaH-BeH«r.— The repreaenlationa of &gvut» 

erojectad from a back ground withont being detached from it. It 
I divided into three parts, alto-rdtevo, when the flgnre proJMit« 
nore than one-half, mezzo-rtlUoo, that in whioh the figure pnJMU^r i 
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>i)e-half; Andhasso-rdievo, when the projection of the figures is less 
0b&n one-half, as in coins. 

Bat. — A part of a brick. 

Batten* — Small scantlings used in the boarding of floors and on 
walls for lathing on. 

Batten-door. — A ledged door, or barred door. 

Batter. — When a wall is built in a direction that is not per- 
pendicnlfu: to its base, it is said to batter. 

Battlements. — Indentations on the top of a parapet or wall, first 
nsed in fortifications, and afterwards applied to chnrches and other 
buildings for ornaments. 

BattifoUom. — A kind of tower of defence mentioned by Latin 
historians. 

Banlk.— A piece of timber from 4 to 10 inches square. 

Bay. — Any kind of an opening in a building, as a door, window 
or chimney. 

Bay of Joists. — The joisting between two binding joists, or 
between two girders, when there are no binding joists. 

Bay of roofing. — The small rafters and purlins between th» 
principal rafters. 

Bay window. — See how window. 

Bazar. — A kind of Eastern mart, of Arabic origin. 

Bead*— A circular moulding. When several are joined, it is 
lulled reeding ; when flush wiu the surface, it is called quirk4)eadf 
^nd when raised, cock-head. 

Bead and Butt Worli. — A piece of framing in which the panels 
&re flush, haying beads run or stuck on both edges, having the 
Cpmin of the wood in their direction. 

Bead, Butt and Square Worlt.— Framing with bead and butt on 
One side, and square on the other. 

Bead and Flnsli Worli* — A piece of framed work with beads run 
<>n each edge of the included panel. 

Bead, Flnsli, and Square Worli.— Framing with bead and flush 
On one side, and square on the other. 

Bead and Quirli.— A bead stuck on the edge of a piece of stuff, 
^nsh with its surface, with only one quirk, or without being re- 
tamed on the other surface. 

Beak. — A small fillet in the under edge of a projecting cornice, 
intended to prevent the rain from passing between the cornice and 
fascia. 

Beam-Fillinff. — The building of masonry or brickwork, betlreen 
lafters and wall plates, etc., to fill up spaces. 

Bearer. — Anything which supports a body in its place, as a wall, 
post, strut, etc. ; a vertical support. 
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ll«irlii|r of ■ plive of timber.— Thai pMt of ■ 

wlili^li 1h iiiiiiu|i)iiirte(l. or in ImtTeen two ortDorei 

ItrarltlK* -"Hie length between bearers or walU; tliwi, if abMnf 
roMtH QD walU twentj' feet apart, tiie bearing is aaiii to be tntity 

ri»t. 

Hraiinf W»ll, or parUOou.— A wall which is birill npoai the 
Nollcl, nuiluuicle to Huppurb unothet wall dc putition. either in the 
rnino or u traDBvomi poHition. VTben the sapported wall u bmltio 
ihn mun (1iro(<ticiii an thu wall it xnpports, it is said to hare a aoHd 
bimrlnK. >>nt when IniiU in n tmiiHverse direction, or not •appealed 
thrntiKhnnt iU Inneth. a fnlso bearing. 

Ufanfrl^ or UnlTet. -A umall cnpboord, or cabinet, to conlun 
ehlua, 

IIimIpi or H Stone.— The horizonttal oonraes of a wall of maaanrj; 
that under any pKrlicnlnr xtune, is ealled the vndtrbtd. 

llMl'iuunldinin.— Ornamental inooldingB on the lower face of a 
pr..jocti..«ooruroe. 

ll«>l(<rtJ«ill NuuldlD KM,— Mouldings which project around Ike 

EsunU lit u framing; Boldom used, except in external decomtimis 
> vnry tiraui) honsos. 

Hetl-nble, — Ooihin, In small churches and chapels, a kind of 
tnrrnl luueed on thu npe< of a gable at the west end, and cariTiug a 
ball. 
Ill<1frf."That))art uf a steeple in vhioh the bells are bung. 
Bell. Ctfthe (kirinthiun ami (JomposiU Ordera. It is used to de- 
note the boily of the Cspitnl by reason of its shape to an inverted 

Bell-Boof.- Somewhat similar in itsonrres to a belL 

Belli -A oourse of stones projeoting from a briut or stone wall, 

Sfliii'riilly placed in a line with the sills of the fimt fioor window, it 
I either uioiiUled flnl«d, plane or enriched with patras at regnhu 
intertitlH. Sometimes called stone Ktrisg. 

BelTPdere or Look out.— A turret or lantern raised aboro the 
roof of 5U observatory for the purpose of enjoying a fine prospect. 

Bciidn. -.SfB F\i.sciu. 

Bevel Hii)|rlep — A term used by workmen to denote any angle be- 
sides those of 90 or iH degrees. 

Billet Oiouldfilj;.- Sep Moulding. 

Binding Joists, —Beams arranged on a floor al from 3 to 1 feet 
apart to sapport transversely the bridgings above and the ceiling 

Binding: rHtterR.— S« Purlins. 

Birdx mouth.— An interior angle, made in the upper end of a 
piece of timber to shore up bressummers. 
Bitumen.— Se« Aaphaltum. 
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BloBk^doon— A false door placed in an apartment opposite to 
the real door for the sake of nniformity. 

Blank windows*— Used similarly as a blank-door. 

Blinds.— There are different blinds in use. The improved Vene- 
tian worked on rollers are very suitable for rooms. 

' Bloekingr or blockini^-conrse. — In Masonry. A course of stones 
placed on the top of a cornice crowning the walls. 

BloefcingB*— in Joinery, Small pieces of wood fitted and glued 
to the interior angle of two boards or other pieces with a view to 
strengthen the board. 

BoardinflT Joists* — Joists in naked flooring to which the boards 
fixed. 



Boardini^ Luffer* — See Luffer JxHirds and Lever hoards, 

Boasting-tooL — See Tools by Masons, 

Boasting* — In stone cutting. The paring of a stone with a broad 
fciael and mallet 

Boleetion moaldini^* — Mouldings in framed work which pro- 
ject beyond the surface of the framing. 

Bolsters of the Ionic capital —See Baluster. 

Bond* — The disposition of stones or bricks in a building. The 
<2^088ing of another stone or brick over the vertical joint of one be- 
^«ath it. 

Bond-timbers* — Timbers placed in a horizontal direction in the 
'^VttUs of a building in tiers, and in which the battens, laths, etc., 
<^Ye secured. In rubble work, walls are better plugged for this 
purpose. 

Bonds* — This general term includes the whole of the timbers that 
^Mre disposed in a wall as bond-timbers, wall plates, lintels and 
'^■^mpli^es. 

Bond-heart* — ^When two stones placed in a horizontal position 
^ocftend the exact thickness of wall and another is put over tiie joint 
in the centre of the wall; this is called heart-bond. 

Bond-stones* — Stones used in uncoursed rubble- walling having 
t^eir length placed in the thickness of the wall ; when inserted the 
^hole thickness of the wall they are called perpend-stones. 

Boning* — The act of lining out with pickets, a street or wall, or 
miaking a plane surface by the art of the eye. 

Border. — Useful ornamental pieces of wood round the edge of 
anytMng. 

Boss* — A projection in shape of a segment of a sphere, or son^e- 
what 80 whether for use or ornament, often carved or cast. 

BonltiTe* — A convex moulding, an ovolo. 

Bovtantf — An arch bout^nt isau arch or buttress, serving to sym* 



; isuiLDEKs cJuiE 



Bow. — Aoy projecting pnrt of a boildiiig in the form of an Bri= 
of a cirulo. A now, however, la Bometimea, polygoDal. 
Bo IT -Window- —A window plaoed in the bow of a liuilding. 

I any plain, rounc 

Boxingrs of a Window.— The casea in wliioh shntters are foldedJ 
Pulley Itixces, the boxes in wbioh the window pullcya are mispendedl 

Braue.— A piece of timber placed in an inoliaed position. onM 
used in pnrtitioDB or roots. .'^ Trtum and amjtt bracfji. 

Bracket. — A anpport for ahelvea, or pieceH under the enda, ste]H 
of Htaini for □maiuent only. 

Branched Work.— The corvoil and Boiilptnred omamentK i_ 
panels, friezes, etc., oompOBod of leaves and branches. 

Branderlny.— Covering the undersido of joials with small b^ 
tena to nail tha laths to for plastering. 

Break.— A projecting part of the front of large bnildinga. 

Break.Joint. — One stone placed on the joint of two Dtones in t~M 
oonrse below to form a perfect bond. 

Breast or a. Window. -The mnsonry forming the bank of the -rt 
oess and the parapet under the window nill. 

Breeze.— Small aahea and cinders, made ase of instead of co«/« 
for the burning of bricks. 

BreNHiinimer.-A lintel, beam, or iron tie, intended to carrjiin 
e>:temnl wall and itself aupported by by-piers or posts; used prin- 
cipally over shop windows. 

Brick. — Brickwork between qnarterings. 

Bridge-board. — A board into which the ends of wooden sti>|i!t 
are fastened. 



bridge over the purlins; and in naked ftooring the lyjper joists to 
which the flooring-boards are nailed, are calloil the tlooring-joists. 
Brld^'t^tone. —A stona laid in a horiiHintal direction over 
an area extending trora the pavement to the entrance door of a 
Loose and not supported by an arch. 

BrldKC-Gntters.— Gutters made with boardH, snpported beneath 
with bearers and covered above with metal. 

Brldglnff-Floors.- See naktd Jtooring. 

Br IdKla^-Jolste,— Pieces of timber, ot joistH in naked flooring, 
eiteliding in a direction parallel with the girder and snpported by 
bearers (illed binding joists which lie in a irauHverao dire*" " 



Q direflttafc^^B- 
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Bridgres^ or Brid^hig''PieeeH.—8ee straining-pieces and struHing- 
pieces, 

Brid^ np or earririii|^ ap«— A term analogous to building up; 
i.e., building up a wall so many feet. 

Brooch* — ^A painting all in one color. 

Bulwark.— /n ancient fortification. Nearly the same as bastion in 
modem. 

Bandle-Pillar. — Oothic. A column consisting of a number of 
small pillars round its circumference. 

Burca. — ^A Turkish term for the rich covering of the door of the 
house of Mecca. 

Burgward* — The same as bulwark. 

Bursa* — In Middle Age Writers. A little college or hall in a uni- 
versity for the residence of students. 

Barse or Bourse* — A public edifice for the assembly of mer- 
chant traders, —an Exchange. 

Bust* — In Sculpture. That portion of the human figure which 
^^ompriscs the head, neck and shoulders. 

Bustnili* — A figuratiye expression among the Eomans for any 
^ind of tomb. 

Butments or Abutments* — Supports or props by which the feet 
of arches are sustained in their places. 

Butment Cheeks* — The two solid parts on each side of mortise. 

Butt-Joint* — In hand-railing, a joint at right angles to the curre 
%>{ the rail. 

Buttery* — A store room for provisions. 

Buttini^* — Joint. A joint formed by the surfaces of two pieces of 
wood, the surface of one being parallel with the other's fibres, and 
that of the other either in the same or an oblique direction. 

Buttress*— A mass of masonry or brickwork serving to support 
the side of a wall that is of a great height, or to assist it in sustain- 
ing any great strain or pressure upon it from the opposite side. 

Buttress*— 6^o</tic. Are used for ornament as well as strength. 
Two kinds are used — one called pUlared : buttresses formed of ver- 
tical planes attached to the walls; and the other, which rises from 
the pillared buttresses upon the sides of the aisle, with an arch- 
formed inirados, and sloping intrados or top, and called flying hvl' 
tresses or arc boutarUs. 

Byzantine Architecture* — A style devoloped in the Byzantine 
Empire. The capitals of the pillars are of endless variety and full 
of invention ; some are founded on the Greek Corinthian, some re- 
semble the Norman and the Lombard style, and so varied that no 
two sides of the same capital are alike. They are comprised under 
the style Komanesque, which comprehends the round furch style. 



k 



286 THK huilukk's guide, 

C«bineU~Tbe moHt retired room in » Imilding, set apart fur 
writing, Htiidying. or preuerviog ADytbitiavBliiBbl<^. Also, a highly 
ornameiiteil kind ofbaffet or ehcst of dmwera set apnrt for tbe - 
preservation of thinga of vaine. 

CftbEnct. — In Gardatiruj. A. little insulated building or kind of 
mmmer-boQse, open on nil sides, and serving as a place of letire- 



FNblf . — A moulding in tbe lower part of a fluted column, repre- 
sented by a rope or rusti lying ia tbe fluting. Tbese columns are 
Mlled cable-fluted. 

C)lg«.— Ad ontar work of timber enclosing another within iL 

(!aI)iHonti.— Bunk panels in oeilinga or in soffits, 

CmlMnwUH t'ePient.— See tbnmis. 

Caldarloni.— A braiien vessel in ancient batfas in wbiob hot water 
was kept, AIho, a oluee vaulted room in whiuh sweating wob pro- 
duced by dry bot famex. 



talldurti*.— A kind of pipes or ciinals disposed along the wiiUh of 
houHea and apartments, and used by the sncienta for the convey- 
ance of beat from one common furnace. 
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(Mottc.— A concavity or depresaure in tbe form of a onp or 
niclie, lathed and plastered to dimtniab the height of a, chapel, 
cabinet or alcove, which would otherwise be too high tor tlie 
breadth. 

Cunwsls* — An elevation terminating with an arched or vaulted 

Camber. —An arch on the top of an aperture, or on the lop of a 
beam, hence camber-windows. 

Cltml}er-Bestn>— A piece of timber cut with an obtnse angle on 
the up^ier edge, so as to form a declivity on each aide, or ont in u 

Cninpana.— The body of the Corinthian capital on wbioli the - 
leaves were placed, called the vase or bell. 

CamjMniltt.— A tower allotted for belU. In Italy being separate 
from the chnrches. 

I'wial.— The flutings of a column or pilaster. 

Canal of the Volule.— A spiral channel in the Ionic capital, com- 
mencing at the eye and expanding in width until the whole nooi— 
ber o( revolntiouB are completed. 

Caiial of the Larmier,— A channel or groove receHsed on tlia 
aoffit of the larmier upwards, to prevent the rain water from ruu' 
~\ag down the lower part of the cornice. 

Cuiardlnre.— A small turret souetimea erected at the. a 
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angle of works to serre as m shelter for a sentinel, and formerly to 
protect warriors from exposure to the enemy. 

Caneelli.— Latticed windows. Also, balusters or rails which 
compass a court of justice, communion table, or the like. 

Candalubmiii.— Stands or supports on which the ancients placed 
tlieir lamps. Gandalabra were made in a variety of shapes and 
with much taste and elegauce. 

CanoDT* — A magnificent canopy or altar, throne, pulpit, chair 
or tUe like. In Oothic. The projecting moulding that surrouuds 
tUo arches and heads of the Gothic niches. 

Cant* — An external angle or comer of a building, also a term 
amongst carpenters to turn over a beam of timber. 

Cant-Mouldings* — A moulding with a bevelled face. 

Cantilerer* — Blocks of wood, or iron, projecting at regular dis> 
laoces from the surface of a wall to support the eaves of a house, 
or upper mouldings of a cornice. It is essentially the same with 
inodiilion ; but the latter work is confined to general architecture. 

Cantharas* — A fountain in the middle of the atrium before the 
ancient churches, wherein persons washed their heads and faces 
Lefore they entered. 

Canting* — The cutting away a part of an angular body at one of 
its angles, that the section may form a parallelogram, whose edges 
lire parallel from the intersection of the adjoining planes. 

Cantiued*— When the angles of a building are adorned with 
columns, pilasters, rustic quoins, or anything which projects be- 
yond the naked walls. 

Cap* — In JoUvery, The part which crowns the whole, as the 
capital of a column, cornice of a door, etc., etc. 

Capednncala* — Vessels wherein the ancient Komans preserved 
the sacred firo of Vesta. 

Capital*— The head of a column which rests on the shaft. 

Capital of a Laiiteiii* — The covering which terminates the lan- 
tern of a dome. 

Capping-pieces. —A general name for horizontal timbers, which 
extent 1 over upright posts and into which the posts are framed. 

Capital of a Triglyuh* — The projecting band above the plane 
veriioil area or face. In the Grecian Doric, the capital of the tri- 
glyph, projects only a short distance, and is not returned on the 
flanks, except at the angular tri glyphs, and this only upon each 
face of the building. In the Boman Doric, it has a greater 
projection, and is returned with the same projection on the flanks 
as on the face. 

Caravansera* — A huge square building, or inn, in the £ast, for 
the reception of travellers and lodging of caravans. 

Carasole*— A spiral staircase. 
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^^H Carcass.— The Hbell or ribs of a. bouae before it ia lathed and 

^^^1 plastered, or the boitrda are laid. 

^^^B Carrara Btarble,— Tbe vfaite maible of the nocients. It is ilis- 

^^^H tingnished from Pariao, now called stataary marble, bj being 

^^^1 border and leas bright. 

^^V Carrel. —In tite middle tujes. A closet for priiai^ and retiremeot. 

I Carriage.— The timber work wldcli sapporta the ateps of i 

Carton, or Carbton.- 

tranKferred on tbe fresh _ . ^ ._ 

frexco; also a colored design for working in. Alosaic tupestiy, etc. 

Cartouche.- An ornament tesembling a soroll of paper, baing 
nanally in form of n table, or flat member, with waviiiKa, bearing 
some iDHcriptioii or device. It ia nearly akin to a modillion with 
this exception, that the cartooche ia nsed only externally, whilst 
the modillion ia used both internally and extemally, as nnderthe 
ooraiue in the eavea of a bouse. 

Carjatlc Order.- An order of architoctnre wherein the eatabla- 
tnre is sapported by female flgarea clothed in long garnents, in- 
stead of colamns. 

Case-Bags.— The joists that are framed between a pair of ({irders 
in naked flooring. When the ioists are framed, with one of their 
ends let in tbe wall, they are called lui'I hagn. 

Cased.— A term which signifies that tbe outside of a building u 
faced or covered with materials of a hotter quality. 

Cased 8a8h ITrames.— Sash frames having their interior vertical 
sides hollow to conceal tbe weights by which the sashes are bnng. 

Casoinate> — A hollow moulding. 

('asemoat. — A gInHs frame which is mads to open by tnraing on 
hinges, affixed to it« vertical edges. 

Caitsine.— A country house; a house surrounded by a ditch, like 
th04e of the old feudal barons. 

Cast. — A term used in sculptnra for tbe impression of any figure 
taken in plaster of Paris, wax or other substances. 

CaKteUa.^//! Rtnnisn Antiquity. A tesertoir of water. 

CttRtlng. — la earperdry, A term analogous to warping 

Castrain Dulorls.- A lofty tomb of alate. 

Catabaslon. -/n f/ie 6'rMfc Church. A place under the altar where 
the relics ore kept. 

Cataeombtt.— Subterraneons places for burying the dead, those 
of Egypt are believed tu be most importtiol. 

Cataconuni. — The want of height proportionate to the breadUi 
of the chapter of a pillar. 
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Catadrome* — A machine used by builders to raise and let down 
great weights. 

Catafalco* — An ornamental scaffold used in funeral solemnities. 

Gatag^aplia* — In ancient olnamental workmanship, figures of 
men's faces represented as viewed obliquely. 

Catch Drains. —The feeders of reservoirs. In the construction 
of canals, the same as counter-drains. 

CathedraL — The head church of a diocese. 

Catherine WheeL — Chtfdc. An ornamental window of a circular 
form, with rosettes, or radiating divisions, of different colors. 

Cathetns* — A perpendicular line, passing through a cylindrical 
body, as a baluster, or column. 

Cattos* — A movable shed usually fixed on wheels. 

CaTtBdium* — In ancient buildings, an open court. 

Cayasion* — The foundation plan of the walls of a building. 

CaTe.-;-One of the oldest species of architecture of which we have 
any remains are the excavations in rocks, supposed to be intended 
for religious worship. 

Cavea. — ^The den or caves in ancient amphitheatres. 

Cavetto* — A concave ornamental moulding, opposed in effect to 
the ovolo — the quadrant of a circle. 

Caolicoles*— Slender stems or stalks under the leaves of the 
abacus in the Corinthian Capital — between each pair of the upper- 
most leaves, eight stalks branch out into two leaflets, seeming to 
support the sixteen volutes, of which four are on each side of the 
abacus. 

Canseway* — A raised or paved way. 

Caustic Cnnre* — Formed by the collected rays of light issuing 
from a curved reflector. 

Cella* — The sanctuary or interior of a temple. 

Celtic Arcliitecture* — Consisted of rude and non-durable build- 
ings or huts, in the midst of a thick wood, and fortified by a high 
bank and a ditch. 

Cement* — Consists of various adhesive compositions for the 
mason, plasterer and joiner. 

Cenotaph* — An honorary tomb or monument, distinguished from 
monuments in being empty, the individual it is to memorialize hav- 
ing received interment elsewhere. 

Centanr* — A poetical imaginary being of heathen mythology, 
half man and half horse. 

Centerini^* — In Building. The frame on which an arch is turned. 

Centres of a door. — The two pivots round which the door re- 
volvea 
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Cerophaslic— The art of modelling ia wax. 

CeHtophorus. — Soulpturea of temolea baaring the castna or mar- 
riage girdJea in the niurriage cerpmotiieH of the aucients. 

Ohaln-tlRlber. — A piece of timber, in breadth equitl to the lengtL 
and breadth of a brick need for atreDgthening walla by inserting 
in the middle height of a atory. 

Ctuwibranle.— An ornamental bordering on the sides and tops 
of doom, window? and fireploceB; thia ornameDt ia generally taken 
from the architrave of the bailding. 

CluiDlfer. — To channel or make indentures in atones, pillars, 
or other ornamented parts of a building. 

Chaucel.— That part of a cbnrch at the eantero end, in which the 
altikr or commnnioa table is placed; naually aeporated from iiu 
nave and tranaept by cancclli or lattice work. 

Chiuidelient.— Are wooded parapeta, nsed in fortiflcationa fK 
defence. 

Channel.— A part in the Ionic capital, somewhat hollow nnder 
the abacus, after the listel, it lies npon the eEhiniia having its ooq- 
toora or tnmiiigs upon each to make the volutes, nhaiuirl atonrs 
are atonea prepared for gutters. 

Chantlat*.— A piece of wood fastened near the end of a rafter. 
projecting beyond the wall to support two or three rows of alatea 
to prevent rain from running down the walls. 

Chantry,— A little chapel in ancient chnrcbes, for the perform- 
ance of mass for the release of sonls in purgatory. 

Chajtel.— A place of public worship separate from or attached to 



Chapl«t. — An ornamental fillet in the form of a string of beads. 

Chapter Honxe. — The place where canonical meetings are held 
nsoally attached to a cathedral house. 

Charged.— Ini pi iea that one member of a piece of architecture 
ia sustained by another. A frieze is said to bo charged with the 
ornnuieut with which it ia charged. 

Chamel HoiilW. — A house for the depoait of the bones of the 

Chartepbfacinin.- A recess for the preservation of records. 
Chaw Mortise.— The mode of inaerting or morlising indiir'' 
transverse joists into paralled timbers in csiliags. 
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CllCekS. -Two eqoal and similar parts of anj pieoa of timber 

Chenuers.— StonoB of nnitorwly eqnal dimensions nnongad 

the t&ve of & wall with itniutermpted lines of vertical nod liorizon- 
tal points. 

Chembi — Gothic. A repress ntati on of an infutt's bead joined to 
two wings used in tbo churches or keystones of arches and corbels. 

Cbevrim.—OoHiic. An o 
s zigzag or letter Z. 
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g this and that way like 



Chfaro-Oscnro.— The effects of light and shade in a picture At 
orc/iUeclure it is not dependent on the laws of perBpective. and ex- 
empliSed in the drawing of the hiaection of an edifice lo dispUj 
the internal conveniences, the nnmber and proportions of the van- 
□Ds apartments, and the thickness of the walls. 

t of archjtmves, friezes, 
. ^ . yatides, consoles and al- 

most every appropriate emblishnient. 

Chinese architecture.— Consists principally of Towers and 
Pagodas; their architecture is as peculiar as the people and differs 
from every other nation. 

Clmrch.^A building for the performance of public worabip; the i 
first were bnilt on the plan of ancient Basiliciii: this ntyle was fol- I 
lowed by the Qothic, a church is said to be in Oreek (h^iss when thd I 
length of the transverse is equal to that of the nave; in Latin cro 
when the nave is longer than the trangveme part; in Holimdovbev 
is B perfect circle; simple, when it has only a nave and choir; with I 
aisles, when it has a row of porticos in form of vaulted galleries, 
witli cbapels in its oircamferenoe. 

CiborliuU'— A small arched vault supported by four columns. 
The scntptured tombs of mortys are called ciboriums; also the I 
coffer case enclosing the host. 

Cilery.— fen amen ts of foliage and drapery on the heads of 
aolnmns. 



CInibia.— A list, string, fillet oi 

Gmellarch.— A name given to the apartment where the pl^a< 
and vestments are deposited in church. 

Cttictare.— The circular concavity near the head or base of a I 
column. 

Clnanefoil.^G'oCiic. A five-leaved ornament, in circular and 
other divisions of the windows of ancient churches, and also o 
•/aatHa. It is a rosette of five equal leaves. 

Cip|tns> — The cippi were small columns by the sides of highway^* J 
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general]}' bearing inscriptionB of remarkable t 

nuvrlCH. Tbey were frequentl; without capital or base. 

CircnuiTBllHUuD.— TLe aurrounding of treacheB or fortifiiiaLiona 
vitfa a trench or parapet, commonly flkoked with redoubts. 

CircuniTolllttoils. — A term applied to the spiraiH of the Tolate of 
the Ionic capita], wbioh in Home inatances has tluree. but in the 
temple of Minerva Polios fonr circamTolntionB. 

Circus.— Among the Homans a large o»al building, for the ei- 
hibidoD of popular games and ebowa. 

Ciflo Crown. — A garland of oak leaves and acorns, given as 
honorary distinctinn among the Romans to such as had preserved 
the life of a fellow citizen. 

Clilthrt, — In Itoman architecture, bars of ir 
see ore doorit, el«. 

Clear.— The uninterrupted dislancta between 

Clere-Storj Windows.- 

ClepHfdra. — A vessel or building used b; the ancients to meas- 
nre time, by running out a certain quantity of sand or water. 

Cllnkerit.— Bricks impregnatBil with nitre, and hard bnmt. 

Cliwcie.— The common sewers of ancient Rome. 

Cloister. — Octkic. The principal part of n regular monsslery, 
twuHisting of square piozzu between the churcli uud the dinptor 
honHe and the refectory, having over it the dormitory, and often en- 
olosing the cemetery. 

Close String. —In dog-leg stairs, a stair case without an open 

Closer. — The last stone in the horizontal length of a wall, which 
is smaller than the test, to fill np the row. 

CloDgli. — A paddle or sluice in a pond or canal. 

(lough Arches, or Fuddle Holes.— Crooked arches by which 
the water is conveyed from the upper pond into the chamber of the 
lock* of a canal on drawing up the dough. 

Clustered. — In architecture, the coalition of several members 
wbioh penetrate each other. 

Clustered Column.— Several slender jiillara attached to each 
other, BO as to form one. The term in used in Roman architeoton 
to denote two or four columliH which appear to i 
other at the angle of a building to answer at each retnn 

CoeUe Stairs.— A winding staircase. 

Coek-Head.— See Bead. 

Cocking or Cogging.— A mode of notching timber. 

~ Jum,— The eating-room of the A 

0. — A banqueting and summer house of tho cmoienl 
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. — A receaa used dacientlj' la level soffits, and on tbe la> 

Indaa of cylindrical thqUb. In Bomnu works ttie panel at tha 
bDUnm in geDemlly covered wiiu a rnaetle, Tbcy nre also itBed bo- 
Iwceu Uie modillioiiB In the soffit u( the cornices. Cuflbr, aUoa 
'nlwtitiito for a chdiiIIoqIi. 

Cufl<Br DAH. — A frame used in the building of a bridge in deep 

vntoc similar to a caisson. 

Collar BeOM.— A bp>am above tbe lower endu of tbe rafteni. 

CoInncUI.-Tba postu of a truss frntue. 

ColaRni(4e.— A row o( coltunus. Tbe colonnade is termed ooeonl- 
iiifj to the namber of oolninnH wbieb sujiport tbe entnblatnre: 
.tfltroHtyle, when tbitre are four; beiast^Ie wbeu ain; octostyte wkea 
gigbt, etc. When in front of a bnilding they are termed puTtiooa[. 
whm surrounding a building ijeriutyle, and when double or more, 
[loljatyle. 

Coluiweiim or ColiKeum.— Thu immense nmpbitbcatre built at 
Borne bj PliiTiua VesiiasUu, A. D. 7'2, after bis return froui hjii vlo- 
brles over the Jews, It would contain ninety thonsaiid persons 
Hltiug, and twenty thousand more Htandiug. 

ColoHKll)). —The name of a brazen statue which was erected at the 
'Dtmnae of the harbor at Rhodes, 105 feet in height. VesHcIs oonld 
■tilbeilWHen its legs. 

Culuinn. — A round pillar. The parts of tbe biise on which ft 
reatg;its body called the. iJirtft; and the head called tbe topifoJ. The 
tapital finisbea vith B horizontal Ijible called the abneon, and tha 
bue oommonly stands on another called tbe plinth. 

Coma.— In antiquity, a mound of earth over a grave, 

ComltlDiu.~A building in the Bomun Forum wherein aHseiubl'.ns 
BUhe people were held. 

C»mml»inre. — The joint between two stonoH. 

Coininon>^A line, angle surface, etn.. which belongR eqnally ta 
tveral ohjects. Common centering is a centering without trusses, 
'"iving a tie beam at bottom. Common joists are tbe beams la 
"Hlieil flooring to which the joists are flied. Common laftors in a 
'Oof are those to which the laths are attached. 

- Compart ition<— The distribution of tbe ground plan of an edi- 
^V!a into rooms nnd passages. 
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Complairllini.— A void space i 



CoinpoHlt« Order.— -Sm Onler. 
(JompoMJU) Arch, is the jiointed or lancet arch. 
nerataSodatfo.- Auapartmeotin Ibeau 



^^pUMamerata 
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CoiiMUiei-af«.— To arch over, . ^^h 

(Juiicat«iiat«.— To liak together. ^^^H 

Cwncarfl.— Hollow. -^^^H 

Concentric- Having u common contro. ^^^1 

C^DcUre.— The plaan In tlin Viitioan wh«ra tlin lliiidinnU mvM tc» 

Coneretlon. — Thu hardcDinK of Hoft IioditM. 

CiindiilL -A long narrow pAKm^e lielwnon two wuIIm or iiiii]«r- 
gronud fur mcrst uddidiiidI cation between difTBront apiirluiviiti^ 
bIho a GHiial or pipe fur tbe convejonoe of wnter. 

ConA^liration.— The exterior hnperlloi™ o( a boJj. 

<^ulltt«rlllltl>— An apartment in Iho Kyiuuiuiiuiii of the iiiiuittiiln 
whtire tbe wreatlera Hprlnkleil tliuujHelveH with ilnHt itfti^r \i«iiiu 
anointed with oil, that tliey might take the Hurer hold uf mhiIi 
other. 

CimMerfaUiry.— A bnililins for the pTi)t«oti<m of tniidor plantu, 
ofleu attaohed to a home, an an apurtniaiit. 

t'oiiNltitorT. ' The jadicial hnll of the anllegn of aardlDalx at 
Boine. 

(!unKol«>'An ornament oat on the key-it»ne at an urrh, Hiiini>- 
tinieH in the form of a acroll or human faoa, 

Cunt4ir(«d. —Wreath ed. 

Contour, —The ontline o( a hmly. 

C'OntrHniiire.- In forliauatiuu, an eilemul wiill In jiMUiet the 
wall il enuloKea. 

Oonlrayallutloii.— /n FhriiflnUlon, a treDuh guarded by fi porapiil 
ntiHcd heyond mnaketehot by the beiii«|jed. 

IJopI liar. —Tbe upper tier of iriaaour; whioh ooTorK u wall. There 
U jKinUm, feiUhfr eoijed and nulille bade coping. 



(lorbel*,— OoiWfl. Arowof atones projecting from a wall to unp- 

Sort tlie parauel, RDrving in the plaoe of hrncNutK or modllllunn, 
Iho a piece of timber projuotiug from a wall uod nanally earved 



u HmteK<jne flgure. 

(Iwrbel-tablfli - A Heriea of Hemioimnlar arcbea wbieh ont one an- 
otbur in a wall, Hn|)ported bjr tlmbera with thair endo {imjentlng 
out and carved into headn, focen, lion'a beadn, eto. 

Cvnlon* — The edge of n atotia at tbe ontaiile of an eitlHue. 

(I«nt. — The interior of a wall. Ourinthian imler. 

t'ulHi-brxikettlnK.'— The wooden akeletun nionld or framing ofa 
cone, applietl ehiel^ to the braoketting ot a oono oeiliuij, 

C»Hd*aeUlli|f.— A oellintj Hpringing from the wkUb wlttiK. 
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a which projecU oTor the beml 



CertUe.—Tltecvnrt^tirduf Italian hoiiaea, often smbiil I isLed with 

Coned and flat eeilin^.— A ceiling in which the xeotion in tLa 
qnadnmt of a ciccle, rising from the walla and interseutlng iu n 
Bat surface. 

Counter-fort. — A pier or buttress to strengthon u wall. 

ConnteDilnk.— To mnie a cavity in limberwork fur thn reoep- 
tiun of a plate of iron, or the haa<l of a uctev or bolt, 

Cnnplrd eolunuu.— Column h urrnnged in pairs, 

GMiriw.— A continued layer of brioka or etonea in bnildiDgs; the 
term is also applicable to slataa, airch atooea, etc. 

Court. — Ao open area behind a house, or in the centre of n 
bnilding aad the wiaga. Conrts admit of the moat elegant omo- 
mentatioua, sncb aa arcadea, etc. 

Cousinrt or cUNblun.— The stone which ia placed on the impoat 
of a pier to receive the firut atone of an arch, bUo the name of the 
front of an Ionic capital liotneun the abncua and echinna. 

Craba — An inatruiuent to miae large stones. 

Cradle,— The same aa coffer, 

CrudliOK. — Timber work for nnstaiaine the lath and planter of 
Tsnlted ceilings, or for aaataining an entablature tor a shop frout 

(^mpiKiiiB. -Hooked pieces of iron for drawing up timber or,a1 
Monea. jjH 

Cbapandine-dours.— Such as turn at the top and bottom. jH 

ChBnell. — Gotfiic. The opening of an embattled parapet. 3 

CrescniC— A bnilding erected in the form of an arc. 

Crest-tile.— The tile on the riJge of a bouse. In Golhl- arrJiUee- 
tare, leaves running up the aidcH or gable, or ornamented canopy. 

Crenellated uioilldingR* — Mouldings embattled, notched or io- 
dented. I^aed in tbe Norman style. 

CreHbi. —Carved work on the top of a bnildirig. The ridgea of 
roofa, the copes of battlementa and the iops of gables were called 

CrenX. — That apecjea of aculpture iu which the linea and flgurea 
nre cut below the aurfacc. 

Crocket. — GoiAic. The amall buds or bunches of foliage used to 
ornament spires, canopiea, pinnacles, etc., the large buacbsB at tha 
topbeiogtermed finiala. _ 
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CrolHManl« Croix.— A. creBreot nt eaoh end. 



C'rMK-bcam. — A. large beam goiDg from wall to wall or a girder -' 
tbnt holdn liie hide of the honie togetbsr. 

C'roMH-Tanltlng.— A common name given to groins nnil cylindri — 
oal Tanlta. 

Crown.— The npper part of a cornice inclnding the corona. Th^ 
orDADieDta on the key stooe of an nroh, called aIho a conaole. 

CruMittoM.— The rotnms on the ooTuerB of arofaitravea of doors, 
etc. 

('rrpt or Croud.— A inbterraneonH tuqU generally beneatll 
chnculiefl. In late yoara nned tor burial. 

Crypt portit^ns. Sabterraneona galleries in the Romaa TillM 
nsed AS cool sitting -rooms. 

Calnifn, of the Romana, was the ridge piece of the raaf. 

Cnlrprt.— An arched drain for aonveying water under eanftli ot 

Cnnette. — Jn/iyrllfimlidns. A deep trench to Dbstmct un enemy's 
approach. 

Cupolm.~A spherical Tautt at the top of an edifice, a dome. 

Cnrb-pUte,- The wall plute of a circalar ribbed dome, also the 
horizontal rib of the top. etc. 

Curb roof or Haniiard roof,- A roof formed o( foor coBlignona 
planeH, each two having an external inclination. 

Carator.- Tlie nameti given b; the Bomnns to Biirvejorx or in- 
spectors of public works, 

Corla.— The Roman connuil hoiiHc 

r, which In gnnerally finished 

Cnrtaln.- /a fbrtiJIaiHon. That part of a rampart which lies be- 
tween two bastions. 

CUHblon rapltal.- A capital liaving a reHcmbtance to a cnnhion. 

Cutlp. — Golliic. A term npplied to pendants, aHsemhled they 
form U'efoiU, quatrefoilH, etc. 

Cut.— A Oftnal. flnicfcda are nui when they are moulded on the 
edge. A c^U-roof, is a tmncated one. 

Cfeluuean BulldlnKK, are the most ancient Hpecimena of masonry. 
formed by immense mooks of stone piled npon each other wltbont 
cum en t. 

Cyllndric ColllnR,— A coiling vaulted in tlio shape of a segment 
of u eyllnder. t^lindrical oBilingK admit ot being pierced by 
InnetteM, wliicli form oyllndro-cylindrio archui. They abonldb* 
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Jecorated with coffers, separated by soffits and enriched with gnil- 
loohes. 

Cyma* — A moulding with an undulating or waved profile, partly 
convex and partly concave, called by workmen an ogee. When the 
lioUow part is uppermost, it is called a oyma-recta; when the con- 
vex part is above a cyma-reversa; when it is the upper moulding of 
a cornice it is called cymatium. 

Cyuiatiam* — The upper moulding of a cornice of three kinds of 
cymatia, the Tuscan is supposed to have been an ovolo, or quarter 
round; ihe Doric an ovolo or cavetto, and the Lesbian the cyma in- 
versa. 

Cyzig^eiius* — A magnificent hall among the Greeks. 

Dado* — The square or flat part of the base of a column between 
the plinth and the cornice. It is of a cubical form. 

Days or Bays* — Tn Gothic Architecture. The compartments formed 
in tall windows by the intersection of muUions. 

Decastyle* — A portico temple or other building with ten columns 
in front. 

Declination^ of the Doric mutules. 

Decorated-style*— The second of the Pointed or Gothic style of 
architecture considered the most complete and perfect development 
of Gothic architecture. 

Decoration. — Anything that enriches or gives beauty to a church 
or other buildings. 

Demi-Metope. — The half of a metope, which is found at the re- 
tiring or projecting angles of a Doiic frieze. 

Dentels, or Dentils.— Square blocks introduced as ornaments 
into cornices, chiefly of the Ionic and Corinthian orders, in the 
form of identations or teeth; a small circular piece is sometimes 
out out, and at other times they are fluted. 

Diaglypliic. — A species of sculpture in which the strokes, or 
lines, are indented, opposed to the usual mode in which figures 
are prominent. 

Diameter.— The line in a circle passing through its centre, or 
thickest part, which gives the measure proportioning the interco- 
lomniation in some of the order. 

Diaper. — Ornament of sculpture in low relief, sunk below the 
general surface, or of painting, or of gilding, used to decorate a 
panel, or other flat recessed surface. 

Diamond-fret. — A decorated moulding, consisting of fillets in- 
tersecting each other, used in Norman architecture. 

Diastyle. — A term applied to a building with columns at the dis- 
tance of'^three diameters from each other. 

Diathyra*— The vestibule before the door of a Grecian hoxuM* - 
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Diatonic M«hk. — Cabicsl stones with tvu wronght fficeB, ImIV 
ij ADcieDt bDililers ti£ angle or coTDer stones. The; were us broid 
~ Uie tiucknesa of the valL 

IHe. —A sqiun? cobe. 

Dir^lf^l. — A double ciutaneled tablet. 

~ imisliArid Arrtwi.— Archei* leas, or lower tlian a seoikirole. 

Dlpl^ron. " A temple witb a doable row of colamns. 

Dbohari?^.— The relief given to a beam, or n piece of Ijmbet, 
oTeroliareed hj too great nn incwiibent weight of building: wheo 
bniU nuder it is said to be ditteha^ed. 

DltK-barcrd Arches. - Are those built oybt wooden lintels, bj 
which the beariug Upon theni is Ukeu oS The coida of discjiai- 
ing arches are not uoch longer than the lintels, A tvmpoiaiy 
linlel is sometiniea iniseTted. which is afterwards removeil. 

Diiillins oat, or CmdU op. —Wooden vaultings or covered rib- 
work, for plBEtenng upon. 

DisposlUoB. — 'n Arrhilrcl'ire. Is onderHlood to mean the proprc 
■ituatioii and urrangenioiit of the apartmentfl, entraoci^s, etc. It in 
divideil into plan, elevation and perspective view. The term eiD- 
braces every i>urticiilar relatiug to the parpoae of on arohiteotnrnl 

DJNtcHlwr.— Term applied to painting with colors mixed with 
aixe ur other glutinons snbstance. All tho cartoons of the ancients, 
previons to the year 1110, ue said to be done in dUdempfr. 

Dltri^l^b. — TheiQterveDing space between two triglyphs in io- 
ta rcolnmniations over tJie intercolnmn, so that a triglyph bein^ 
placed over each of two oatermost colnmns, will form the dibri- 



Lg three metopes, or spaces two whole trigl;pbs. 
and two half trigfjpba. 

DiTltlicnla. — '" Ancient Archiicelare. The basin which raceived 
the water from an aquedncL 

Dodccastf le. —A portico having twelve columns in front. 

l>o§ni-t4Mth Moulding:.— An onmmeutnl member of early Engliiib 
architecture. It has do resemblance to ita name. 

Dome.— An atohed or vaulted roof, spriDging from a polygonal, 
ciroalar or elliptic plan. When the base is circular, it ia termed s 
cupola; when a polygon it is a polygonal dome ; and when an ellipsis 
an elliptic dome, the central point in the cnrved aw^ace is called 
the pole. 

Domestic Archit^tnre. — That branch which relates to privatA 
buildings. 

Don]on.-'The massive tower in the interior of ancient castles, 
to which the garrison might retreat in case of necessity. 

Doric Order.~The oldest of the three orders of Grecian arohi' 
taotiue, and the most original. 
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mtrmer Wifldons.— Wiadows of donnitoiies, or sleeping kmudb, 

tbu incltDed plane of the roof. 
Double Vailitf formed bj a dapUcttte wall; wine cellars an 
■- — 1 formed. 



D<lTB-l4lil Moaldlng. — Used ia Naimau Arohitectare. 
Dra^n-KMC.— The oame giTen to a piece of limber joined to 

vhat IS cOilled, on roofs, the diaijutuU lis. 

Onagbt, or Drawing* — AroLitectural compoBition, or design, 
is andenttood to be a neceasary mode of oonveying iOHtraotions to 
the practical builder and tbe workmen, b; exhibiting a coupre- 
liensive viev of a projected bnilding; drawings for this purpose 
ranst be execated with clearness and precision, conformable to a 
TPgular scale of proportioOB. Finns, elevationH, and sections are 
to represent the intemalfeiitiiresof the apartments, balls, passagei, 
and various arrangements for ornament or convenience, and the 
external facades, jiorticoB, domes, and other oatward appendages. 
Drawings of tbe smaller parts of an edifice will be required numer- 
ons in proportion to their extent and variet; of form. Where the 
facades of a bnilding diSer considerably, elevations of each of 
them will be required, and more than one general view of the pro- 
jected bnilding will be necessary to give satisfaction to the pro- 
prietor. 

DrftW-bridge.— A bridge made to draw np or let down, mnoh 
used in fortified places. In navigable rivers, the arch over the 
deepest channel is made to draw or revolve, in order to let the 
uinHts of ships pass through. 

DresHinK.— Is tbe operation of sq^oaring and smoothing stones 
for building. 

DtTflillng. — Ornamental projections from watU, of various de- 
scriptions, as architraves, borderings, and facings of doors and 

Drift.— Applied to arches, Rynonyraons to shoot and thrust, in- 
tended to express the powerful impetus of the arcb against the pier. 

Diip.--Aname given to the member of a oomioe which has a 
projection beyond the other parts for throwing ofE water by small 
portions, drop by drop. It is also called lurmier. 

Dripping- Eaves. —Are the terminating projections pf inclined 
roofs, to which there is no gutter. 

Srip-Hloue.— The label moulding which si . . . ^_, __, 

an opening and to throw oS tbe rain. It ia also called weather 
moulding. 

DroraaH. — An enclosed ei 
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Drops. — Ornaments of a conicnl form in theDoric enUblature, la. 
tembling hells placed immediately under the triglypiis — six nndar | 






•red Ashlar.— The coarsest kind of hewn Btou« foi b<41diii|^ 




^V.JO 



H)IL[)£K5 GUIDE, 

mglit npriglit atones, 



Dirarf>WHll> — The wnlla eucloBing oourts-nbove which are rnil- 
IngH ol irun; low wulla in geneml, rooeive this name. 
Baffle.— A. Greek term for the trontlipiece, or pedirnent of thefi 

EkTMt. — The overhanging edges of a roof. 

Eave*) Iitttta, or EavPH Board, or EareH Catch,— An arris Sllat, 
or thiuk feathur-edged buurd at the uuvhh to raise the fint oonns of 
slates BO that the neit cuanie may be properly bedded. 

EchluDB. — A convex mo aiding, geDerally omnmented villi 
spheroid eggs, the npper ends cat off, the upper part of tlie hiIs 
projecting and the lower receding. Enoh egg la siirroanded by n 
border and is rather more than a semi-elUpHia. The Ronon echinnn 
is the quarter of a circle, and i>i inferior (o tbe Greek. In a colninn, 
the echinaH is only nsed in the enlnhlature or capital, and in tbe 
Dorio order it iit always plain, whilst in the Ionic and Coriuthiwi, 
it is generally carved. 

Ellglag. —Tbe reducing of edges of rafters, that they may range 
kigether. 

Edifle«, is synonymous with the terms, hnilding, fabric, erec- 
tion, but is more Htrictly applicable to arcliiteutiire distingnished 
for aize, dignity and graadear. 

rehitedart. 
when the whole parts of a . „ „ 

more deceptive than ximple delineations which architects make of 
their works. High artistic designs of a building, frequently lend 
to great disappointment when the buildiog is completed, thare- 
fore all designs should be in simple colors. India ink oi Mwia, 
and HniBhed with very little shading or pictorial effect. Often 
architects of great ei:perieuce, are deceived in tbe effect tu be 
produced. In important works, small models in relief, wilt gire 
Borne idea of the proportion of the different projecting partH to 
each other, and to the whole edifice. 

^F anil Tvn^UO are ornaments Roalptnred in tbe ecfainns and 
Ionic vol n tea. 

Egyvtian Arnhftertlirp.— The earliest civilization and cnltiva- 
tlon of the arts was in Upper Egypt. The most remarkable and 
roost ancient monnments of the Egyptians with the exception of 
the pyraiuida, are nearly all included in Upper Egypt. Tha boild- 
ings of ^ypt are characterized by solidity and maBHiveness oC 
cons traction, originality of conception and boldness of form. Thar 
walls, the pillars and tbe most sacred places of their religiaii» 
linitdings, were ornamented with bieroglj-phics and symb^toal' 
flgnres, whilst the ceilings of the porticoti exhibited EodiaCB KntE. 
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Nlestial pIftDispherea. The teasplea o( Egypt were generelly with- 
nl roofs anil coiueqaently the ioterior colonnailes htid mi podi- 
ujHDtiS, supportiD^ merely an entablatare, composed of only nrobi- 
Imvo frieze ooraice, formed of immenae blouka anitod withont 
r«uioiit and omBmented with biuroglyphics. 



—That oarve <nUed by workmen an oval. 
Hatiotia — A geoiuBtrical projection drown ou 1 



plane perpen- 



fmnu-vii, ui indented with notuhes, in form of embraantes, aud 
B top of a Wttll or parapet of a castle. 

■lftta> —A kind of inlaid work naed by the Bomans to em- 
i panels, floors, eUs. 

sluf .— ScntptiiTe in relievo, tlie figures standing partly ont 
B plane. 

IKnre. — The enlai^ement of the aperture of n door or win- 
■Brda the insida wall to admit mora light. An apertnis in 
B {or pointing cannon through. 

tan. — A festoon of fruit or flowers, whioh sometimes oma- 
ir capitals, 
_ i cullimns, are those attached to or built in walls or 
!i portion being concealed. 

hArebltectnro.— A name sometimes given to tlie Ootbio 

Kinmmhln.— MeanH the whole work or oompositiou oonsidered 
'ogether, and not in parts. 
EDtablKturt.— That assemblage of mouldings, etc.. whioh are 
I fBpported by a column. It consists of three parts, the oomice 
' 'Heze and nrchitrare. 

Entail. — In Gothic architecture, delicate carving. 
lilltaHiH.— The slight swelling or graceful ooivatnre of Grecian 
•'Olumna. particularly the Doric. 

EnrlpiiSi— The trench in a circus which aeparates the seats from 

Eastrlo. — An intercolumniation of two diameters and n qnarter. 
^■hich iH one of the most beantifnl arrangements that can be givea 
■**i a row of colmonB. 

Extrados. — The ontside of an arch or bridge, vaolt, etc. 

Eye.— The middle of the Ionic volnto, from which the different 
*^ntres for drawing it are fonnd; also, a itmall window in the oent~- 
^Vthe pediment. 

Fabric. — A large building, as a church, palace or college. 

Facade, or Face.— The whole eiterior side of a boilding that 01 
1>e seen at one view; strictly speaking, the principal front. 

Face Mould.— The pattern for marking the plank or board out 
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of wliiob OTniimoutal bs>iid railings for Htaira and other worka ore 

Face of ft Stono.— Tliinmootli or outward pnrt of a bnililing,- 
stones slionlil lio fiioeii tlie oi'positB ilirectioii of their BpHtliny. 

Falm Attlc> —Benrs Homs resemblance to the Attio order bat 
witlioat pilaHler)), oaseiuenta, or halnstrade, used to crown & Laild- 
itig, and to bear a buH rulieF or insDription. 

Fable Roufs. — The space helweea the highest ceiling and lia { 

Faiull. — A tight-house. 

Fane or Vune,— A plate of metal out into soine fantastlo sLa[>e 
and turning ou a pivot t« point out the course of the wind, 

Fon-TrOFery.—The very complicated mode of rooSng nsed in 
the perpend ioular style in which the vault is covered by riba and 
veins of tracery. 

Fa))ela> — A flat broad member in the entablature of oolumos or 
other parts of buildings but of nmull projeetlon. The architravea 
ill eome of the orders, are composed of three hands or fascia; the 
Tuscan and the Doric ongbt to have only ooe. — Ornamental projec- 
tions from the walls of brick buildings over any of the windowB, 
eicept the uppermost ace called fascia. 

Frather-eli^l Boards, are narrow boards made thin at one 
edge, like shingles or some kinds of claphoardlng. 

Fitniur. — The plane space between the uivitieH of a triglyph. 

FeHtiran. — An ornamental carving resembling a wreath, attaelied I 
at both ends and falling in the middle, j 

Fillet.— Sm AiunM and Band. I 

Filling in Pieces, are short pieces of timber affixed to hipa and I 
roofs of groins. (. 

Fishing.— A built beam composed of two beaniK placed bi . 
end, seunred by pieces of wood covering the joint on opposiU 

FlHtiica. — A pile-driving instmment with two handles, raised bj 
pulleys and guided in its descent to fall on piles. 

FIugN, ore flat atones, from 1 to 3 inches thick for floors. 

Flank. — The least side of a pavilion by which it is joined to tilt 
main building. 

Flatting.— Fainting finished without leaving a gloss ou tlw 1I1^ 

FlaNhingR. —Pieces of lead so let into the wall ob to lay oW 
gutler. 

Floating) is the equal spreading of plaster or stnooo on the >Il^ 
face of walls. 

Flurlatod.— t^oCiic. Having florid ornaments as in Oothiapil 
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Florid Style.— iSce QotMc. 

FInsh. — The continuity of two or more parts of work to the same 
surface. 

Ffaie* — The tube from a fire-place. 

Flatiug* — ^Longitudinal cavities or channels cut in the shaft of a 
column or pilaster, etc., sometimes meeting one another at a sharp 
edge, at other times having a fillet between them. 

Flyers, are steps in a series, which are parallel to each other. 

Foliage. — An ornamental distribution of leaves on various parts 
of buildings. 

Foliation. — The use of small arcs or foils in forming tracery. 

Foils. — The small arcs in the tracery of Gothic windows, panels, 
etc. 

Font. — ^A vessel in churches generally of marble to contain the 
water of baptism. 

Fooling Beam.— The name sometimes given to the tie beam of a 
roof. 

Footing, of a wall; a projecting course of stone at the base of a 
Wall or building, intended to give stability and support. 

Foot-Pace. — A flat part in a stairs, or hand-railing, between the 
step and the landing place. 

Foundation. — That part of a building or wall which is below the 
surface of the ground. 

Fonr-leayed-flower. — An ornamental member much used in 
hollow mouldings. 

Founerets. — The arches which in Gothic groins lie next the wall. 

Fox-Tail wedging, is a peculiar mode of mortising, in which 
the end of the tenon is notched beyond the mortise and is split, 
and A wedge inserted which being forcibly driven in, enlarges the 
tenon and renders the joint firm and immovable. 

Frame. — The name given to the woodwork of windows, doors, 
etc.; and in carpentry, to the timber works, supporting floors, 
roofs, etc. 

Freseo^ — The most ancient way of ornamenting houses by paint- 
ing on stucco whilst that substance is soft and fresh ; very suitable 
for splendid edifices, etc. 

Fret. — A kind of ornamental work which presents a rough or 
uneven appearance. 

Frieze. — The flat member in an entablature, separating the 
architrave from the cornice. 

Frieze-Panel. — The upper panel of a door of six panels. 

Frleze-raiL— The rail next to the top rail of a door of six panels. 

Frigidariiinu— An apartment in the Boma^ bath, supplied witli 
^Id water. 
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Frontispiece,— Au orDamontedft^at of n buildiag. 

an Bp]iEnraiic!B hfco 

Funnel. -Tlieinsiile of II Hhuft of a chimnej. 

Furniture.— Tb a name given the faateniDga of il.«>r», wiurlimi. 
&nd (itbor Himilar paiU of a Lonao. 

FurrlngM.— Flat iiiecex of Umber used lo bring an iiregnlii 
frHDiing to an eveQauriiice. 

FuHUrulc- A Hiuutl member iu form of a oulUu, with long li«iula 
nnili!!' tba cuhinns, or quartor-roiind of pillum of the Dorin, loaio 
and GonipoHite orden. 

Flit, or FUKti. -The abnft of a ooliinin. 

(inin. -The leveled iboulder of a binding joist. 

Onr land.— Ornament, of llowerB, fmitH, etc,, frequently naed mi 
triiiiiiphal arahex and reaittH by the ancientii, nod on tombs by tliu 
mudoma. 
ntherlD., 
:h tba breant with 11 

lleometrlcnl Ntalr.~A Sight of stnirH, supported only by tbu wall 
at one end of the atepn. 

MnoinptrlcAl Rleratlon.- A drawinB of the trunt or lid* ot n 
bnilding. tlii. projactioQ of a vertical plane of the front or aids of lu- 
bnildiug or olher object. 

ItlornnoH. -A maobiue naed behind the Horeeng at Qreek thea — 
trim, by miinuH of which the actura niight bo raised into the air. 

Oirdpr.-The latueat piooe of tiuibet in a floor, that into 
the jiiinta are framca, used to iihorton tbejoiata ottt floor. 

Oirdle.- The cironlar band round a oolnmn. 

Wlyph.— An oraainental cavity or Jnoiaion. 

Iiloildroon. -A kind of inverted fluting. 

OorKoneldi- Key atonos carved in the form of Gorgon'i 

(Jranury,— To preserve grain, etc. 

Orangw.— A '■'"^ nanally attached to abboyH. 

Urntlculntlon.—Dividing a drawing into Hqnaiea in urdor to 
dnoe it to smaller dimenaionH. 

lilnMWHtaillH.'-A hall 01 
awnitad the deliberations 

Grillage.- A frame work of beams laid longitudinal!; and i 
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'euiade by tlie interBeotion of two Benti- 

Orolned C't^illiig'. — A anrfnce formed by three or more curved bqt- 
tuem, tto that every two may form a ^roiD, all the groliiH tunni — * 
ing at one extremity in a common point. 

Grotesqnc -A aingular and funtastio style of orniunent foand la 
unci en t buildings. 
CIrotttt, — An BTtiGcinl cavem. 
(Ironnd-JwlMtM, arojoiHtH stipporling the floor i mm ed lately abora 
llie grotind. 
UrvQnd fliHir. —The lowest story of a building. 
Uround Nlcb(^. — A niche rising from the floor. 
Urouud Plan,— A drawing of the fouodatioD of a bnilding. 
Urolind Platm. — The outermost pieces of timber lying on the 
ground into which joists, girden, etc., etc., are mortiaed. 

Hroundit. -Pieces of wood imbedded in the plastering of walla 
to which skirting and other joiners'a woik are attached. 

Grouped Columns, are when three, foar. or more colnmnn ore 
PBt together on the same pedestal. When two are placed together, 
Ihey are said to be coupled. 
dlront.- A thin kind otmorlar. 

Gnerite.— A small tower on the point of a bastion, for the nu of 
K sentinel . 

Cjnilloebl.— Ornaments in the form of a series of spiral strings, 
tiattte. -Ornaments of a conic form, on the oomice of the Doric 
o»der; they an supposed to represent drops of water. 
. Gymnftsiiiiii,— A baildingclassedin the first rank by the Greeks; 
>tvBs in them they instrnoled the youth in all arts of peace and 
^^ar— n building for athletic eKercises. 

Horklnfl. — An inferior mode of walling to save stones. 
Holf-Hpnce, arresting place.— The interral between two flights , 
Of steps in a Htaircase. 

Halving'.— The janoUon of two pieoas of timber, by inserting 
One into the other. 

Hammer Beam.— A beam in a Oothio roof, not extending to the 
ripposite side. A beam at the foot of a rafter. 

HanglngKi-Tapestry; originally invented to bide the coarseness 
of the walla of a chamber, different maleriuls were employed for 
this piupose, some of them exceedingly costly and beautifntly 
vorked in fignres. gold and silk. 

Hanfing ButtrPM.— A buttress not rising from the ground bnt 
inipported oti a corbel, applied chiefly as a decoration and used 
ODly in the Decorated and Forpendicnlar style, 
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Uaugiu^ Htjle, of a dooi is that to whiuli the hinges aie fixed. 

HatldNpike.~A lever fur carrying a Itenvj beam. 

Haunehef, of an aicb. 

Headers. — /n iftisonrj, are stones or bricks eifending overUi^= 
tbickness of a wall. 

Heading Conrsex.— Gonraes of a wall in which the stone o^ 
brick are all hnidtrs. 

Head-HSf , o^ a Mnir. is the dear distance meaniireil from n giTei^= 
landing plaue or stair to the ceiling, allawjng fur the thioImeBa ol^ 
the steps. 

Headwork.— A name given toomamentson keystones of arches, 
frec^neiitl; representing the heads of animals appropriate to th^ 
ptirpofie for which the building was erected. 

Heart-Bond.—/" MasiniTt/, is irhere two slonea, forming tli— m 
breadth of the wall, have onestoue of the same breadth nliLcedov&^J 
them. 

Heel, of a Rafl/r.—Tim end or foot that rests upon Ihe wall plat^_ 

Height, of an Ati-}i.—A line drawn from the middle of the chor*? 
to the iutradoB. 

Helix. — A. sniall Toliite or twist like a stalk, reprcHeating the 
twisted tops of the acanthus, placed under the iibacna of the CoT' 
inthion capital. 

Heiu. —The spiral projecting part of the Ionic oapitiil. 

Hjck-Joint Folutiiig. —Inserting a superior mortar betwMn 
joints of BHblar. and made correctly smooth with the surface. 

Hindu Areliil«ctnre.— Id style and construction, has a great le- 
semblance to Egyptian, aad is akin to that of the people thit 
formed the vast excavations of EUora, Elephanta, and Cannnh, 
and the viirlous immense pagodas and ooloatial images of the Indian 
idols. 

HI|Hi.— Those pieces of timber placed in an inclined positional 
the comers or angles of a roof. 

HIp-Roof.— A root which rises bj equally inclined planei rising 
from each other. 

Hippodrome.— A place appropriatedbytheanoients to equestrian 

Hoarding.— The timber enclosure about a building nhea it ia 
erecting. 

Horizontal Cornice is the level part of the comica of a pedi- 
ment, under the two inclined cornices. 

Horn. — A name sometimes given to the louic volnte. 

Hovelling,- A moile of preventing chimneys from smoking by 
carrying up the two most exposed sides liigher than the otlien; 
B[>ertnreB are left in the sidea for the escape of smoke below. 
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Hypoeanstiua. — An arched cLamber among the ancients in which 
a fire was made to warm the rooms above. 

lehno^aphy. — The transverse section of a building which repre« 
sents the circumference of the whole edifice, the different rooms 
and apartments, with the thickness of the walls, the dimensions 
and sitoation of the door, windows, chimneys, the projection of 
the colnmns, and everything that could be seen in such a section. 

Imbow.— To arch over. 

Impetus. — The span of a building, arch, roof, etc. 

Implayinm* — The central part of an ancient Boman court, which 
"Was uncovered. 

Impogt. — The combination of mouldings which form the capital 
of a pier; the layer of stone which crowns the doorpost or pier, 
and which supports an arcade, etc. — it generally projects, and is' 
ornamented with mouldings. An arched impost is chat which 
crowns the pier of an arcade, or which crowns a circular wall, 
niche, etc. 

In Antis*— When there are two columns between the anisd of the 
lateral walls and the cella. 

Inbond Jambstone* — A bond stone laid on the joint of an aper- 
ture. 

Insertam*— A mode of building, which consists of small rough 
stones and mortar. 

Inclined Plane. — One of the mechanical powers. 

Incmstation. — Anything such as Mosaic, scagliola, etc., applied 
with mortar or with mastic to incisions that have been made for its 
reception. 

Indented. — Toothed together. 

Inlaying. — See Mosaic. 

Intaglio. —A sculpture or carving in which the figures are sunk 
Mow the general surface, such as a seal, the impression of which 
in wax is In bas-relief; opposed to Cameo. 

Interlacing Arches. — Circular arches which intersect each other. 

Intercolumniation. — The space between two columns measured 
from the place where they are of an equal thickness. Generally 
from the lower part of the shaft immediately above the base. 

Interties are short pieces of timber used in roofing, to bind up- 
right posts together in roof partitions, in lath and plaster work, 
and in walls with timber frame work. 

Intrados.— The interior or under concave curve of an arch. The 
exterior is called extrados. 

Inrerted Arches.— Such as have their intrados below the centre 
or axis. They are a great utility in giving stability to buildings in 
all cases where the wall is higher on each side than the cord oif tho 

lUKSh. 
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Irau Chainti, nnilcr tlie roofs of circniar buildings, are fonnd of 
grent nlility in jireventiTi^ tbe pressure of the incnuibaQt weight 
from pnnhing oat the wnlla, eBpeciBlly in domes of great magni- 
tnde. The ilomo of St. Panl's has two, which are snnk into Iha 

Italian Archltfictnre, — ^It comprebende tbe Florentine, Etonian 
and Venetian. 

Jxrk Arch. — A.n arch of only the thickness of one lirick. 

Jork-Raftfrs.— The jack-timLera which are faHtened to the high 
raflers and the wall plates. 

Jack Ribs.— The jack timbers or parts of curved ribs which are 
fastened to the SiQgle ribn, and rest npon the wall plates, in j 
groining or domed ceilinga. I 

Jack Timber.— A short timber fastened at tbe ends to two tiw- I 
bers which are not parallel, or tu two timbers which actmtllf me«l 
in a point, or to the wall plale, and hip rafter of a roof, etc. 

JanilM. - Door poHts or upright posls at the ends of windo*- 
frames; nlun, the upright flides of a nre place. 

Janib-Liulng:,- The aide- work of doorways. 

Jamb PoNtH.— Uprights on tbe sides of doorways, on wbicb tk* 
jamb-liuingB are fixed. 



J«^lB-P«sL— A Btrot-postfotfliingthe lower ends of the si 
Joinery.- That branch in building confined to the nicer 
more ornamental parts of carpentry. 
Joggles. — Joints in atone to prevent them from gliding past 



Jube.— The rood loft or gallery into the choi 



Kflrf.— A alit or cut in a piece of timber or in a stone, oaoallj' 
applied to that made by a saw or aie. 

Keys. — In naked flooring are pieces of timber fl>:ed in betweei 
the joists by mnctise and tenon; when these are fastened with tbol 
ends projecting against sides, they are termed atmtting pieaoR. 

KejR.— Pieces inserted in boards to prevent warping- 

Key Ht«ne.— The stone placed in the centre of the top of anamh, 
The character of the key stone varies in difTerent orders. In the 
Tuscan and Doric it is only a simple stone projecting beyond Ihe 
zest; in the Ionic it is adorned with mouldings in the manner of • 
console; in the Corinthian and Composite it is a rich sculptured 
ponnole. 

fciefc— A part of the back of a handrailing of o convex form,4 
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toveneof a ramp, whioh is a back of ahnudmil and ia ooaoaTe; 
kIbo, any piece of timber bent to a,a aagnlnr joint. 

LrIwI. — fhithii:. Tlie drip or wood- moulding of au nrcli, when it 
isreturiied to the sqnare. 
Idfayrlnth.—A building fall uf nameronB 4Uid intricate paaaagas. 
Laennie. — PaneU or coQera in ceilings, or in solSta or coinioea; 
tbe ttat toof of atoom. 
Iiaconleuni.— One of the apartments of the ancient baths. 
Ludr Chapel.~A Hmall chapel dedicated to the Virgin Marj, 
geoerall; fonnd in ancient cuthedrole. 
lancet.— GoCii^. Pointed. 

LandlnK.— The terminating oft Btaira, or a broad step where the 
entrance to a room occnis in tbe conrae of a Htaircase, 

Lantnm. — (Jalhic, A tnnet placed above a bnildiog and pierced 
wUh window R. 

Laroriniii.— A kind of domestic obapel in a Roinim honne, di 
cated to the worship of his bousehuld gods. 

Ldttlw.— A reticnlated window, made of lathe or slips of . 

Separated by glass windows, and onlj' naed where air rather than 
light is to ba admitted, as in cellars and dairies. 

Lanra.— A collection of little cells, or monkish habitationn, con- 
tlgnoDH to each other, in which hermits in aooient times lived to- 
gether in a wilderness. 

Laxarftto, — In Italy, a hoapital for the reception of persons sick 
«it ooutagiouH disorders. 

IiBBll-ffli — A small bnilding whose side-walls and roof project 
fxom the wall of the lar){er building. 

LccttTlli — The reading desk in the choir of chnrchea. 
Le<lRP, orLeilECDiFnt.— A projection from a pUme, as slips on 
fche sides of window and door frames to keep them steady in their 

Ii(^dKer§. — Tbe borizonlnl pieces fiiatened to the standard poles 
or timbers of scaffolding raised aroand Imildluga during their erec- 
tion. Those which rest on the ledgers are called putlogs, and on 
Uiese tbe boards are laid. 

Lewlttt^An instrument of iron need for raising large stones. 

Li idng.— Covering for the interior, as casing is covering the el- 
teriol surface of a bnilding; also such as linings o/uiEoorfor win- 
dows, shutters, and similar work. 

IJllt*!.— The horizontal piece which oorera the opening of a 
4oor or window. 

a larger, also termed a 
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liAhltf, An 0]ien Bpnre Hurmiiniliiig a mn^e of clmmbeni, or 

Lod^i). —A aninll koQHe in a puk. 

Lombard Arcllltectnre.—Annma given to roand-arofaed nrohl- 



tealnre of Italy, latioilaced by the conqnenDg Goths and AbIto- 

Sotba, nii<l which Hnnemeded the Romaiieiiqaa. It reigned between 
Us eighth and twelfth aentnrieB. 



Loop. — A amall n&rrow window. 

liUrlllHir.'A aijilure mem l)et under, or forming part of n cornice. 
wUioli projectH niiil baa a groove iu its nnder Hide. 

l^tUH,- A platit of great celehrity Bmongst the anetentH. tbn 
leaveHaDdbloHHOOiBOfwhloh generally form the capitals uf EgyptUn 
colnnina, 

I.Oii*rp. — A kind of vertical window, freijnontly at the top of 
TuufH, and provided with horisumtal nlatH, wliioh permit ventil*lio& 
and exclude ruin. 

Lnirer-bOBrdilg.— Bnnrds nailed on the Hiden of bnildinn or 
InnterDH, or acruHM npertnreH. no an In admit nir but eiclnde raJii. 

Lunette. ^Spherical apertures in cellingH. 

Lyln^ |Wn«<lH.— Those which ore cut out with the t'''"'" "^ Oie 
wood in a boii/ontal directiun. 

MaPMril Rwt.—OuTliltovf, 

Ma rii nelry. - Inlaid workof finr 
oolom, iautenM to the teavea on a 

Mawinry.— Stone work. 

Mnnrtwrine. — The ntyleof building peculiar to the Moon Hnd 

MauMilenm.— A Humptuona Bepulchml nionnment. 

Moaildnr.— Ad ornament compoHed of two ur more fillet uiixild' 
InRH, intertwined in various wayH. 

Ht^dalllon.— Any circnlar tablet on wbioli are emboHxed flgarea 
or busts. 

MpdIsniM.— The middle oolumnH in a pottioo where the inter- 
colnmnintioD is enlarged. 

MMtleral Ar(',hiU'ietiirp.~The oruhitectnre of England. Franoe, 
Oermany, uto., during the middle agon, including Nortuan and 
early QoUiic Htyle. It oompriaeH al«D the ItomaneNque, Byzantine 
snd Sotocenia. Iiombard and other Ntylua. 

Meinbem.— The different partK of a building, the different parla 
of an entablature, the different mouldiugii of a cornice, etc 

MeroH. - A triglyph conaiatM of aix parta, two and a half of whiolu 
are ua each side, and the uieroe it iu the cootre and coDHtitutea oni^ 
part. 
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Helochc.— Ilie iDtemile between two deutiouli is the louio en* ^^H 

•tablfttore, ^^H 

Metnpe. — The intervnl between tba triglypbs in the Doric order. ^^^ 

M«KE0-relieTO.— Or mean relief, iu comparison with alto-relievo 
or lligll lelievo. 

Minaret.^ 2VAis?i. A circular turret rising by different stages ^^^ 

or diviaioDs, each of whiob has a balcony. ^^H 

Hiaiite,— The sixtieth part of tba lower diameter of a oolanu; it ^^H 

ia the meaanre used by arcliitectii to deteruine the proportions of ^^H 

Minster. — A. monaBtery, a cathedral clinrch. ^^H 

HodillioDi — A projection under the corona of tbe richer orders, ^^| 
reaembliug a bracket. The Grecian Ionia baa no modillion, tbe ^^M 
RoDUiD but seldom. The ornament ia principally used in the ^H 
Coriuthian and Composite order. ^^ 

Mudillloii. — An enriched bracket nsad under tbe corona of tbe 
Uoriotltian and Compo'aite eutablatuceN. 

Hodnle. — The aemi-diameter of a column, eqnal to DO minntea, 
tbe measure by which architects determine the proportiona of an 

Monkey, — A name given to a block of iron with a catch used In 
gins for driving pilea. 

Houotrleljlib. — The space of one triglyph and two metopes, be- 
tween twoDoric columns. 

Mosaic. — A term applied to pavementa, and other work when 
fanned of various materiala of different shapes and colors, laid on 
» kind of stucco ao aa to present boids pattern or device. Tha 
Qiateiiala uned by tbe ancients were oompoaed of amall oubea of 
glRaa, atone, wood, etc. 

Moaqne.— A Mahometan temple, or place of worship. 
MouldinKH>—Orn amenta. 
, MolliDii!!.— &ol/ii<:. Tbe frame work of a window with npright ^^H 
uarB to divide the lights. ^^H 

Mnltliftt^ral.— Having many aides. ^^M 

Mitnle. -A piojectiog ornament of the Doric oomioe whioli ^^| 
v^cnpies the place of tbe modillion in tbe other order and inp- 
)K)sed to represent the ends of rafters. 

Nrted.— Tbia term is applied, in architecture, to a plain surface, 
m that which is nnfinished; as the naked walls, the naked flooring, 
that is, uncovered; tbe word is sometimes applied to flat sutfaoea 
before the mouldings and other ornaments have been fixed. 

Nattwi.-'A name given to an ornament for decorating surfaoNj L 
used in the twelfth century from its resemblance to interlaced withaf I 
of matting. 
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Nstiinil bfdii.^Iii stratified rooks is tbe Bnrfaoe of a stone m it 
lien in tbe qnarrj. If uot laid in woUb in their uatnnil bed th« 
Jamiiue separate. 

N«Ve.— Tiie middle part of the chnroli. 

N«fk. — The apace between the camelnres and annnlets of llie 
Doric capital, in Grecian eiampleii; and in Boiuan that between 
tbe aatmgal and annalet. It is seldom fonnd in tbo Ionic. 

Ncf^raould.— /n Oothie ariMlKhire, The luonidiuf; wbichHepa- 
mteu the capital ttoai the shaft, or that Dudei tbe fioial of a piouH' 
cle or canopy. i 

(forvtK.— The monJdings of the ribs of Gothic gioins. 

Newel-— The apiight o^lindei or pillar, around which irinding 
Btaira turn. 

Nichp.— A cavity orholloirin n wall for the reoeptioa of a statue, 
etc. NiuheH are aeldom fonnd in pure Grecian baililinfts, and in 
Roman the; are geueratl; ornamented, but in the Gothic thejua 
highly enriched — niuheH are made lo jmrtake of all the Begmeula 
under a semi-oircle. 

Korman arvlilhM4nrP.— A style imported into Enghind by tbe 
NomiauB at the Uiue of the conquest and need until the end ot tbe 
twelfth cantnrf, when it was superseded by painted or Guttuo. 

Nosings.— The ronnded and projecting edges of thetraadsef) 

Nl>t«'li<Board. ~ A board which ie grooved or notched for IM r:- 
ception and support of the ends of n staircase. 

Nympbieniu. — A name giveo by the ancients to picturesque gid- 
tocH anil woody places. 

ObellHk, — Lofty pillars of stone, of a rectangulsr form diminisb' 
tng towards tbe top and geaerally ornamented with insoriptiona 
and hieroglyphics amongst the ancient Egyptians. 

Olwer?ati>ry,— A building erected on an elevated spot of groand 
for making astronomical observations. 

OclflHtyle.— A temple with eight colnmns on its prindpal (89»a«. 

Odeiim «r Odeon.— A species of theatre among the Greeks in 
which the poets and musicians snbmitted their works to the ^i- 
proval of the pnblic. 

Olftets.— When the face of a wall is not one continued snrfac*, 
bat formed of one or more continued anrfacen each rising Iromthe 
horizontal base, the part connecting tbe two is called an oQset. 

OgM, —A moulding the same as tbe cyma reversa. 

OgiTP.— ffol^ic. Anarch or branch of a vault, which instead of 
being circular, passes diagonally from one angle to another, fora- 

! .pj(£ jjjg other arches. The centre where the ogivea 

d the key, and is cut in the form cf a rose. The mem- 
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ben or mouldings of the ogiTes are called nenreii, bnnches or 
mne, and the arches which separate them, doable arches. 

toitory*— A closet for priyate deTotion in Boman Catholic 
fiunilies with altar and cmciflz. 



, — In andaU fkmtrf, where the chorus used to dance; 
m modem theatres where the mmridans sit. 

Order* — The five orders of architecture as transmitted from an- 
tiquity are, the Doric, the /omc, the Gotrwdhiaai, the Tuaoatn and the 
OomposiU, 

Oriel Window* — Oothie. A projecting ansnlar window com- 
monly of a triagonal or pentagonal form, and dirided by mullions 
and transoms into different bays and compartments. 

Orle. —A band or fillet under the ovolo of the capital. 

Ont and In B^nd* — An alternate header and stretcher in quoins 
and window and door jambs. 

Ora* — An ornament in the fonn of an egg. 

OtoIo. — See Echinus. 

P^igoda* — ^A name given to temples in India and China. 

ndnting.— ^ fi-esoo. 

Palace. — The dwelling of a King, Prince, or Bishop. 

PalfDstra* — The part in a Grecian Gymnasium, appropriated to 
wrestling. 

Palisades. — Stakes set up for an enclosure. 

Palliflcation^ or Piling.— The art of piling ground-work or 
strengthening it with piles. 

Pampre. — An ornament composed of vine leaves and bunohoH 
of grapes, with which the hollow of the circumvolutions of twisted 
oolumns are sometimes decorated. 

Pancarpi.— Garlands and festoons of fruit, flowers and leaves, 
adorning altars, doors, vestibules, etc. 

PaneL— A thin board having all its edges inserted in the groove 
of a rounding frame; in masonry one of tiie faces of a hewn stone. 

Parapet. — A low wall of masonry or earth for support or railiug 
to a quay, bridge, terrace, etc. 

Pargetting.— Bough plastering, commonly adopted for the in- 
terior surface of chimneys. 

Parquetry or Marquetry.— A kind of inlaid floor composed of 
small pieces of wood either square or triangular which are capable 
of forming, by their disposition, yarious combinations of figures; 
this description of joinery is very suitable for the floors of libraries, 
halls and public apartments. 

Partjr- walls.— Partitions of brick between buildings in several 
occupations. 
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Ter tlie chatch pi>rob; n'herp Hcboold 

Paterfti^A vessel asad in the Bduibu aacriSueH. 

Pater uosl^rg.— Bo wa of beads carved on moaldingH, 

Pavement. — Tessdtnted, a pavement of nioaaic work, utted by the 
BDcientfi, made of equare pieces of atone, etc., oalled Texaet^i. 

Pavilion. — A tairet or amall insulated linilding, and oompriseil 
beneath a single roof; alao the projecting part in front of a baild- 
ing which marks the centre, and wnieh suuietimes flaukii a ooruer, 
when it is termed nn amjuliir pavtlum. 

PedeMtol.— The aqnure support of a column, statne. etc. ; and the 
base or lower part of an order of colamna: it oonaiets of a plinUi 
for a base; the die; and a talon crowned for a cornice. When the 
height and width are eqnal, it is termed a square pedestal; one 
which supports two columns, a double pedestal; and if it supports 
a row of eolomna without any break, it ia a ctmUiined pfdesttU, The 
lo^t est and most HJmple kind of pedestal is the Tuecan, which in 
about three modules in height by one authority, and five by an- 

Pedicular. — It "ic middle tt^es, a kind of prison in which the feet 
were bound in chains. 

Pediment.— A low triangular crowning ornainentcd in front i>f 
a bnildiuR, and over doors nnd windows. Pediments are soue- 
times made in the form of a segment; the space enclosed wiUim 
the triangle is called the tympanum. 

Pend.— OoiAtc. A vaiUted roof without groining. 

Pendant.— Ool/'ic. A hanging omaweut iu very rioh Oothie 
groined roof. 

Pendent Bridge.— A wooden bridge with batments only at the 
ends, and supported by pillara. 

Peiidatlve. — The whole body of a vanlt, snapended out of the 
perpendicular of the walls. 

Penilatlve Bracketing:, or Core Bracketing, springing from 
tbe rectangular walls of an apartiaent upwards to the ceiling, and - 
forming tbe horizontal part of tbe ceiling iuto a circle or ellipse. 

Fendative Cradling,— The timber work for sustaining the Uth^i 
and plaster in vaulted ceilings. 

Penetrate- The most sacred part of heathen t«mples. 

Penetralia. — Small chapels iu the innermost part of the Rouinp^ 
honses, dedicated to the penates or household gods, and in whict^ 
they deposited whatever was held most valuable, 

Penitentiaries — Amonyst Hie Monks, were small sqnare h 
in which the penitent shut himself up, 

Penlaitjle. — Having five colunms in front. 
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Perelosc—Gothit. A oloBst. 

PerliEtl. — The revolving Boenes of Rnman Thentre. 

Pprfbolos. —A contt oreacloBure witliia a wall, sometimea 
closing s. Grecian temple. 

Perirtyle.— A range of colnmna within a court or bnilding. 

Perpendicular style. —The third and lost of the pointed oi Gothic 
atjlea, also called the Florid stjle. 

Perpent stone,— A long stone, intended to reach through a wall, 
HO as to be visible on both Bides and therefore wrought and stnuoth 
ftt the ends. 

PerroDi — A staircase lying open, or outside the bnilding; 
more properlj the steps in front of a building which lead to the first 

PerBian ArcUteeturc wan very imperfect, tbongh the style in 
moBBirenesa of proportions, absence of oicbes and pyramidal in- 
clination of many of the buildings bears a great resemblance to the 
E^ptians and Indians. 

Perticie.— Beams id the ancient churches, behind and aboat the 
altar, and ornamented ut feasts with relii^narien, 

Ph&rOH> — Amongst the ancients, a light bouse. 

Piazza.— A continued arch- way, or vaulting, supported Ijy pillars; 

Pictaresqne. — In Architecture. The agreement of the atyle of 
the building with the situation in which it is to be placed. 

Piedouchc— A smnll sqnare base, smoothed and wrought with 
UouldiD^i which serves to support a bust, or statue, drawn half- 
>fay. or any small figure in relief. 

Fiedmit.- A sqnare pier, partly bid in the wall; differing from 
s pilaster in having no regnlar base. 

PieF, -A maas of stone, eto., opposed to the fooe of the sea; a 
square or other formed mawtof masonry or briek used to strengthen 
or support n building. The supporta between the arches of a bridfje 
from which they spring are sometimes called a pier. The term lb 
alao nsnally employed to designate the duors or windows of a 
building. 

Pile.— A term given to bttttreases built against the walla of a 

Pilaster.^A kind of square oolumn insulated or engaged to the 
wall, which baa its proportions and ornaments, snub an flutings, 
etu., like those columns of the order from which it ia named. The 
pilaat^r owes its origin to the necosaity of giving more solidity to 
the walls ot temples where it was first used under the nume of 

ectangular pillars or 
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Piles.— Lai^e timbers, uBuiiLy shod with iron, ami driven into 
the ground for the pnrpose of making a sure foandation. 

-Ad irregular and mde column, Tha Bupports in Snion, 

Norman aud Gotbiu atehitoctuce are pillars, not oolnmnB, the fonu 
and ditnenaionB are guided by no rales; they generally have a kind 
of furt or base and a sort of cornice above, but are BometimeH with- 
out either. In commoD loDgoage pillar and colamu ore often nsed 
HS BynonyniouB. Pillars are sonjetimea isolated. It differs from a 
colniun in having uo orcbiteetnal propottios, being either too maa- 

Pinuoclei— A small spire used to ornament Gothic buildings. 

Pit,— The part of a theatre between the galleries and the stage. 

Pitch of a Roof.— The proportion obtained by diriding the 
span by tbe height, tbuii we speak of its being one-half, one-Ulird, 
one fourth. When the length of the rafters are equal to the breadth 
of the building it is denominated Gothic. 

Place. — An open piece of ground nurronnded by buildings, gen- 
erally decorated with a statue, column or other ornament. 

Pitcliintir-pioce.— A horizontal timber, with one of its ends 
wedged into the wall at the top of a flight of stairs, to sapport the 
upper end of the roi^h strings. 

Pix. — A box or shrine, intended to contain the host or oonse- 
orated wafer snepended under the canopy of tbe altar, used in the 
middle ages. 

Plafond.— The ceiling of a room, a soffit. 

Plan.— The draught of abuilding taken on thegrotiDdfioor, show- 
iDg the distribntion, form and extent of its several rooms, passages, 
etc. In plana <f buildbujs, the massive parts, as walls, etc., are gen- 
erally distingnmhed by a dark shade, or shade of tints approach- 
ing the oolor of briok or stone. lu a yeDmdHatt plan, the parts 
are represented in their natural proportions. The raised plan oi > 
building is the elevation. 

PUncere.— The underpart of the roof of a corona, which is the 
Buperior part of the cornice between two oymatia. 

Flatbaud,— Any square moulding with little projection; the 
fascia of an architrave; the list between the flutings, etc. 

Platband, the of a door or window, is the lintel when it is — ' 
made aquare and not much arched. 

Platform.— A row of beams which support the timber work of a^ 
roof, lyin^ at the top of a wall; a terrace, or open walk on the to]*^ 
of a building. 

Plinth. —The solid sapport or base of a column, or pedestal. Ii^^ 
a wall, the term plinlh is applied to two or three rows of bricked 
which project fi'Om it to any flat monlding in a front wall, to n ' ~^^ 
the &OOIB sustain the eaves, or the larmier of a chimney. 




AND ESTIMATORS PRICE HOOK. ^IJ 

Vlng Knd Fcatiier. — A mode of dividing large stone liym 
of a liirga tapering wadge, or key, and wedga-shaped pieces of iroB, ] 
called featlierH, driven inlo holes, previoosl; drilled, into the 
to foroiblj split it. 

Hsclna.— A niche in the Bouth bIiIo of the altnr in Roman Catho- 
lio ohnrches containing a Hiiiatl bosiu and water drain, throagh 
which the Priest emptied the water in whicli he had washed hiB 
hands. 

Podlnm.— A oontiDiied pedestal; a projection from a wall, form- 
ing a kind of gallery. 

Poljstjie.— A building with an indefinite nnmber of oolnmns. 

Fl>le-plat(!> — A horizontal timber resting on the ends of the 
baaina of toofH, and for supporting tlie feet of the common jack 
rafters, when such are used. 

Poppy HesA,— Oolhic. An ornament carved on the raised ends 
of acatH, benches, and pews in chnrches. 

Porch. — An arched Testibnle at the entrance of a clinroh, < 
other bnildingi the tenn is now applied to all kiudu of vestibtilea. 

Portal. — The arch over a door or gate; the frame work of a gate; 
the lesaer gate, when there are two. 

FurtJco. A kind of covered gallery or piazza, erected in front of 
Iwge bnitdings. It is eomposed either of vanlta sapported by 
arcades, or flat roofs snpported by pillars, the sides being cxaite 

Post.— ^iinaro timber set on end. The term is espeuiolly ap- 
plied to those which support the comers of a building, and are 
tnmed into breHsuuimura or croBsbeams under the walls. 
Posticnm. —The porch in the back front of ancient temple. 
Postlnne.— An ornament, etc., added after the rest of the work 
Ifl done. 

Poffderlngis, -Devices to fill up vacant spaces in carved works. 
Frietorlnni. — A name given to any building where caiisea were 
lodged by a Komau Frietor; also to patrician's seats; there were 
•Iso Prcetorinn camps. 

Precoptorlefl. — Names of estates of the Knight Templara on 
>rhich they erected ohiirchea and houses for themselves and their 
^Kratemity. 

Primiug, — The laying on of the first shade of color. 
Principal Bruce.— A brace uuder the principal rafters. 
Principal Rafters.— The two inclined timbers which support 
the roof. 

PrCHbjtery.- The part of a church appropriated to officiating 
priests, comprising the choir, aod other eastern portions of the edi- 
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Privr;.— A bailding of the Rame nature an a taouastdcj, o 
abbey, whose goiemor was denominiited a prior. 

Prwflle.— The ontline; tLe contour of apart, or the pArisc 
poHsing an order, as of a base, cornice, etc.; hIko the perpendianlM 
aeodon. It is in tlie just proimrtionof their proSlea thnl Uie obiel 
beantieH of the difTarent orders of architectnrB depend. Thew 
cieots were most caiefnl of the profiles of their moaldiDgs. 

Pnjccture.— Tlie prominence of the monldings and membert 
beyoud the naked enrface of a column, vail, el<i. 

Fropjlim.— A veBtibnIe. 

ProRcenium.— The front part of tlie stage of ancient theatres on 
which the actors perfamied. 

Prtisfos.— la Orecian boiiseH, the passngo which sepatnted llic 
bed chamber from the ants-chamber. 

Protttflc. — Temples with colnnms only in front. 

—A pnruh at the oater door of a honse; a ra 

e kind of mortar laid on the boarding, be- 
iveuh joitttH. 

Pulley MurtlKe. " A long mortise, parallel lo the under sideul 
the bonding joists, for the reception of the ceiling joists. 

Purfledi — Ornamented vith carving, resemblin;; eubroider}', 
lace-work, fringes or Sowers — an old term. 

Pnrlins,- Those pieces of timbers which lie across therafUwla 
prevent them from siuhiog. 

Pnt-loK. —Eorizontal pieces for supporting the floor of a sct^lJ, 
one end being inserted into pnt-log holes, Isft for that parpase in 
the masonry. 

Puxzolitlllia. — A greyiitb earth nsed for bnilding nnder wat«r, 

PyrauiM,— A solid, having one of its sides, called a (xwe, s pW" 
fignie, and the other Hides triangles, these points joining in one 
point at the top called the vertex. F^rnmids are called iHangnlu, 
square, eta., according to the form of their bases. 

Qaarry . — A pane of glass cnt in a diamond, or lozenge form. 

(tuartent. — Slender pieces of timber placed between the pna- 
oheons of the posts to nail the laths in partitions. 

Qntltrefoil.— Go"iic, Small pane!, formed by cnaps orfoliations, 
into foar leaves, used in early English and decorated Ktyles. 

Qlltrh.— A piece taken ont of any regnlar ground, flat or floor. 

QnlrliHoiildlngH,— The convex part of Gh-ecian monhlings when 
they recede at the top, forming a re-entrant angle, with the sut- 
face which covers the mouldings. 

(juolns.— Stones, or other materials, pat in the corners of build- 
*- ptiengthen them. 
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Bafl«rB.-Tiie b. 
Hi IS great beiim. 
Bails.-/™ frm,.i 



L'ondary Umbers of a. honse wbith u 



Baking.— Mouldings wlioae arrini 

Baking C'finrses.- Diagonnl am- 

ofa tbiufe wall between tlie outside 



1 arcb wboHu ubutu 



Jtvbltte. — A groove ou the edges of a board. 

Kecess. —A deplli of oome JDchev in the thickaesH of a wall, ai 



Eefectory.— An I'ttting n 
o^intoimitiya. 

E(«lBt.-A Hat. narrow ii 
other, the parts or members 



I convents and other retigioDB 



Hiding, nsed to separate from each 

, _ — .. _f compartments and panels, tofonn 

CretH, knots, etc. 

Iteg rating.- Pnttiog a new enrfaoe on an old cut stone. 

Kegu]a.~A band below the tcenia of the Doric epistyliuni. 

B^olnting, -Filling u[> jciiDts again of stones in old bnildingi. 

Relicvu, or Relief.- The pmJBctm'D of an arebitectnral oma- 
teent. See B'isso Eelieoo. 

Bendering. — Sime as pargd'mj. 

Beredus, or KcredoEse.- A screen or division wall placed be- 
liutd uu altur, rood-lolt, etc., in old cbtircbes. 

BMerroir.— An artificial pond or basin to collect water from 
aniilB, canale, etc. 

Beticulatuni. — A kind of naEonr; among the BomariB iu wMoh 
the titoDea were laid diagonally. 

Return. — 'I'ho oontiunation of a monlding, projection, etc., iB 
■n opposite direction, 

Itetltni Heiiil. — One that appears both on. tho face and edge of a 

Bevelit, or Reveal.- The two vertical sideB of an ftpertnre, be-. 
tween the front of a wall and the window or door frame. 
Rhodiacum. — The interior of an ancient Grecian house, ooonpiBd 

la part of the family. 
Bib,— An tirebed piece of timber, sastaining the plaster work of 
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Klbbet.— ThoiiMMsiti b wall to reoeive a door oi windoTi 
ter on it faldx bock when opened. 

Rldgt^.— The top of a root wbioli rises to an acatu nngle. 

BldK^-pole.— The higlieKt borlKontal timber ia a, roof, oilendltg 
from top to Uip of the several pair of rafters of the trusaex, for iiiip- 
porting tbo Leads of the jock rafters. 

Hiscr.— The vertioal liowd nndar the tread in stoirs. 

BoUh. ~ (?oCiic. Monldings representing bent cjljnders. 

Rtmd-Loft. — A gallery between the nave and uhoir in chundms, 
in front of which stood the rood (Soion for » cross) and imageauf 
saints. In later limes the rood lofts of English uatbedr^ hsie 
been ocenpied b; organs. 

RAinancttqiie,— A geoeniltenn for rU tlinse styles of archilcotnre 
which, commencing with the Christian era, Kiimng from the Bomnii, 
and fluariiUed nntil the introdnctinu of the Gotbio style. The 
styles are known in the varions modification a by tbe oooles of 
Byzantinin, Lombard, fiazon, eto. Tbey are all in imilatjoa of 
doasiiMl Roman architeclnre, altered and debased. 

Bond-Tower,— The biuldiog at the interception of the nayeacA 
transept of a church, which covered the rood-loft, etc. 

BUMPj or RuHCtte.— An ornament sonlptured in the oentre of 
each face of the abacus of the Corinthian capital. 

Rose- Window.— A circular window with compartmonln of mnl- 
UoDs or trocei^i branching from a centre; it is sometimes »1h 
called a Catherine- wheel or marigold- wheel. 

RotuudH. — A building which is round both within and wittioot, 

Bunsb-CuKtliig is the throwing on a thin coat of plaster niiieil 
with coarse sand or Sue gravel over another. 

RadeDtlire.- The figure of a rope or staff, which is fraqoeBlll' 
nsed to Oil up the flatings of coliimns, the convexity of which oaa- 
trasts with the concavity of the flntiDgs, and serves to HtreugtbeD 
the edges. Sometimes, instead of a convex shape, the flutingsare 
filled vrith a flat surfiice. Sometimes they are omnmentallf carted, 
and sometimes on pilasters, eto. Ilndentnres ore used in relief 
without ilutiugs. as their use is to give greater solidity to the lower 
port of the shaft, and secure tbe edges. They are generally onlj 
used in eolnmus which rise from the ground and ore not to rewli 
above one-third of the height of the shaft. 

Rubble.- Masonry of run gh, undressed stones. When only Uia 
roughest irregularities are knocked ofT, it is called Satiibled ivtlblt, 
and when the stones in each coarse are rudely dressed to neariy t 
tiniform height, liimijed ruliliif.. 

Rural Archlt^rtiire. — That branch of architecture which relates 
[■-t}te construction of pictuiesque and rustic dwellilig honsMilS 
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Susilc or R«c1[ Work,— A made of bnilding in imitation oflibi ^^H 
I '■U.ve. Tbiti term is nppiieil to tlioita coiirseB of utone-vork, tha faovi^^^f 
' c>f wliicli is jiiggt'd or {licked Ko UN to preaeut a raiiKli Barface. Thst^^^^ 
^'vork ia alHu calleil rasticin wLiclt the liorizontnl aud vertiol chaB'^^^| 
■*«ls are cut in tlie joinings of stones, ao thnt wiionx>1iioed togetliet^ ^^H 
A'Yk angnlar cliaDnelia formed nt each joint, FWisled Ruidic Worlll^^^M 
llns tLe mnrgina of the stones redni^od to n pinne pamllel to the. ^^^S 



a worked 

**s to have the (ippeBranoe of having Leen eaten by worms. Raslle 
ff/tairtfend Work, in which tlie face of the stones bcini; smoothed, 
BAd panUIdl to the face of the wall, and tlie angles bevelled to an 
Angle of one hnndred and tbirty-Bvo degrees witli the fiice of the 
alone, when they oome toaether ou the wall, the bevelling will 
form (in internal riglit angle. 

Keablile.— To dress ofE the ronghoi projections of stones for mb- 
Ivle ntasonry with a stoue axe or scabbling hammer. 

SacAllam.— A small ehapel among the Romans, without a Toof, 
a«(^ed to the godK. In old dnirdi ArcMtedMtv, a small bnrial chapel. 

SACrarinni.— A Itind of family ohapel in Rmuau hooaoH, dedi- 
cated to one particular deity. 

8araceiil<! Architeeture.— That Eastern style employed by the 
Siaracens, and which distributed itself over tbe world with the re- 
ligion of Mahomet. Itisa modilication and combination of the vari- 
Ons etyles of the connlries wbicb tbey conquered. 

SKrlst;. — A strong room attached to a clinrcb, in which the 
Ssared vestments and ntenails are deposited. 

Sax^n^.— The bending of a body in the middle by ita own 

Saliant.— A projectnre. 

SilMII. — A lofty ball nanally vanlted at tbe uidi'H with two xtagefl 
Of Irindowa. It is of varions forms. 

SnnetiuiTT, or AhjIuhi.— A place privileged by a sovereign; 
"Whence snch offenders or debtors as fled to it for protection, could 
bot forcibly be taken witbont sacrilege. Among the JewN the niOB^ 
sacred and ratired place in the temple, called the Holy ijf Ifalies. 
Sareoph^us.— A tomb or coSa made of ntone. 
t^h.— The frame work which holds the gloss in a window. 
SasotI Architectnre.— Comprehends all English architectnre 
preTioDKtothe Gothic style, which is charBcterizod by ronnd-hended 
doors and windows, and constmcted between the conversion of the 
SaxoDH in G97. and the Norman conqnest in lOBG, with the excep- 
tion of the short reigns of three Anglo-Danish kings. 

NaXDn Archlteetnn'. — The architectnre which prevailed in Eng- 
land previous to the Norman conqnest. Ttie Btyle was marked by -J 
eitreme rndeness and simplicity. 
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Scamillus.— A Kmall plinth below the bases of the lonio and 
Corinthian colnmnH. 

Scantling.— The dimensions of a piece of timber in breadth and 
thicknesH ; uIho, qnurteriugs for a partition, when under iiye inches 
square, also applied to stone in a cubical form. 

Hcarflug* — The joining and bolting of two pieces of timber to- 
gether transversely, so that the two appear as one. 

Scenography. — The representation of solids in perspective. 

Scotia.— A semi-circular concave moulding in the bases of Ionic 
columns. Also, the groove or channel cut in the projecting angle 
of the Doric corona. 

Scratch Worli.— A kind of fresco with a black ground, covered 
with a coat of white, which is afterward scratched with a pointed 
instrument, so that the black appears through the scratches. 

Screeds.— Long narrow strips of plaster put on horizontally along 
a wall, and carefully faced out of wind, to serve as guides for plas- 
tering the wide intervals between them. 

Screen.— Partitions generally wrought with rich tracery, etc., 
placed before small chapels and tombs, or behind the high altar. 
Also a rectangular frame with a wire bottom, for sifting sand, 
gravel, etc. 

Scribing. — Fitting woodwork to an irregular surface. 

Scribe.- To trim off the edge of a board, etc., so as to make it 
fit close to an irregular surface. 

Scroll.— See Volute. 

Scutcheon. — A shield for armorial bearings. 

Section.— In architectural drawings, a view of an edifice, as cut 
down the middle, showing the disposition of the interior. 

Sedilia. — Recessed niches three in number, for the use of the 
priest, deacon, and sub-deacon during part of the service of high 
mass. 

SeS8i)Ool or Cesspool. — A well sunk under the mouth of a drain 
to receive the sediments which might choke its passage. 

Set off. — A sloping face of masonry, marking the divisions of a 
buttress. 

Setting. — In masonry, fixing stones in walls. 

Shaft. — The body of a column; that cylindrical part between 
the base and the capital. 

Shaft.— In a chimney is the stone or brick turret above the roof. 

Shank. — The space between the channels of the Doric triglyph, 
which is sometimes turned the leg of the triglyph. 

Shore. — A piece of timber placed in an oblique direction to sup- 
port a building or wall. 
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Shoe* — The part at the bottom of a leaden pipe, or water trunk 
which is intended to tarn the coarse of the water. 

Shrine* — ^The tomb of a saint. The altar is sometimes called 
the shrine. 

SilL — The timber or stone at the foot of a door etc. 

Ground sills* — Are the timbers on the ground which support the 
posts and superstructure of a timber building. The term is most 
frequently ap{)lied to those pieces of timber or stone at the bottom 
of doors or windows. 

Sipariimu — A curtain which was often employed instead of a 
door to separate one room from another; also to conceal the images 
of the deity when sacrifice was not performing. 

Skewbaclr* — The inclined stone from which an arch springs. 

Skirtings* — ^The narrow boards which form a plinth round the 
margin of a floor. 

Skew* — Gorbd. A stone built into the bottom of a gable to form 
an abutment for the coping. 

Sleepers* — Timbers laid upon dwarf walls, for supporting the 
ground joists of floor; cross timber for fixing the flanking where it 
IS neoessary to pile under to make a foundation. 

Soffit* — The under part or ceiling of a cornice; the panneling 
over head, such as the underside of tops of windows; the ceiling of 
an arch. 

Sound Boarding* — Short board placed between joists, for pug- 
ging or any other substance for preventing the transmission of 
sound. 

Sounding Board* — A concave sound board of pine-wood, liaving 
the form resulting from half a revolution of one branch of a para- 
bola on its axis, its axis should be inclined forward to the plane of 
the floor, at an angle of about ten or fifteen degrees, it should be 
elevated so that the speaker's mouth may be in the focus; a small 
curvilinear piece may be removed on each side from beneath, so that 
the view of the preacher from the side galleries may not be inter- 
cepted. This description of sounding board has been found to 
completely remedy defective acoustic properties in churches where 
it has been tested. 

Spandril* — The angle formed by a stairway. 

Spherical Bracketing*— Brackets of such a form that the sur- 
face of lath and plaster will form a spherical surface. 

Spiral* — A curve line of a circular kind which in its progress re- 
cedes from its centre. 

Spire* — A steeple diminishing as it ascends. 

Splayed*— The jamb of a door or anything else of which one 
oide makes an oblique angle with the other. 
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ng c«iirse>--Tho bonxoiital coutee of stones vlienee a 



Stadinm.— Among Uie Oreelca, the opeo space where the athletm 
eierciaed in mniiiDg imd oontoHted fur tha prize; also b Oraek 
meaaqra oontiUDing 125 facet. 

Ntalki^A. kind of omotuent in the Corinthian capital, vhicb is 
Bometiiuea Anted, nnj reBembles a stalk, and from whicli apringa 
the volute and helices. 

Stall.— An elevated seat in the choir or chancel of a uhurcli, ap. 
propriatcd to an eocleniiiBlio, as the prehendal stalls in a cathedral. 

Stonchlnn.— A prop oi support, the perpendicular mallions or 
npright bara of a window or open screen. 

Wwitlc— An appendage generallj' erected at the west end o( a 
ohnrch, to contain the bells, and riaing either in form of a tower or 
of a spire, 

titorpohato. - The liaais or foundation from which a wall, colnmn 
or building rises. 

Ntllex.— The vertical porta of a frame. 

Stilts. — Filea driven into the groand to support the piers of a 

Nl«ry I'oBta.— Upright Umhors used in sheds, workshops, etc., 
to support the floors, or Buperincnnhent walla. 

Stoop.— A basin for holy water in a niche in a Catholic Chnrch. 

Stretcher Course.— A course of masonry all stretchora and no 
headers. 

Strelfihor.— A 1>rick or block of maaour; laid leogthwiae of a 
wall. 

Strikintr a Centre, is the removal of the workwork after the 
tompletion of the arch. 

String! Board.— A board placed next to the well hole in wooden 
stairs, terminating the ends of the steps. The string piece is the 
piece of board put under the flying atepa for a support, and forming 
OS it were the support of the atair. 
." 1 ..J Cour 
of abnilding. 
I StrnlK. — See Boof. They arc sometimes colled braces. 

Stjiobat*.— A plane surface raisei' "-•'■"- --"- - -«-!-;« 
of atepa, which were contained all r 
afforded no approach but in front. 

Summer.— The lar^o piece of tirnber placed over wide door ai 
Vindow openings; a lintel; a beam tenoned Into a girder to>r 
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it anpporta ■ I 
Marbnse.— The monldicgii immediBtel; abavo the baxe of ■ 



'baperl 

Table.— A flat surface generally rectangniar 
Uie naked wall, obarged with an omamental „ 
Is a horizontal cimament niied for a cornici.' in Qothic buitdiu 

Tablets — Projecting movlilingR or Btiings are Hometimes bo 1 
t«rmed, aa well an shelves in librnriea. 



Tail-in.— To faalen anything by ot 

Tail Trimmer, —A trimmer neit to 
Cif joisla are fastened to avoid flueH. 

Tallin^. — The port of a projecting brick or Etone, etc., whicli ia 
^inserted in the nail. 

TatniMnri^The naked part of CorinthiiLD or Composite oapitala; 
"the wall of a circular temple which ia surronnded with colamna. 

Tapestrj. — A kind of woven hnngings of wool or silk, nrnft- 
inenled with fignrea, and used fonaerly to cover and adorn ths 
walla of rooma. They were oftun of tlie most costly niat«rialB and 
beantifoUy embroidered. 

Temple.— An edifice, destined in the earliest times far the pnblia 
Biercise ot religions wotship. 

Templet or Template.— A mould naed by masons for cutting or 
Betting work; a short piece of timber sometimosluid under a gilder. 

Terra-Cotla. — Baked earth. Mnoli used for bas-reliefs for adorn- 
ing the frieiteB of temples. In modem times employed for architeo- 
tn^l ornaments, sUitaes, vases, etc. 

Terrace Riwfs.— Flat roofs. 

TetraBtjle.— A portico consisting ot four columns. 

Throat.— A cliannel or groove made on the nnder side of a string 
conrse, coping, etc., to prevent water from running inwards towards 
the walls. 

Tie. — A timber, rod, chain, etc 
Vliich have a tendency to separate 



I 

J 



^^1 He- 

^^^B Toni^UHi — Tho part of a board left projecting to be iDRerted 

^^^1 Tooth OrnitiiiOlit.— One of tbe pecniinr nutrks of tbe eaiiy Eng- 

^^^ lint 
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h period of Gothic Fkrchitectnre, geoenllf ioseited in tlie Lollow 



[dinga of dooiwaya, wiado^ra, ( 

Tonw. -A tnatilrited atatue of which nnlliiog rentainit Imt the 
trnnk. Culnmna with twiated abitftB have also this term. Of this 
kind tbeie nra aeveral Tarietiea. 

Torus.— A targe eemicironlar mouldiDg used in the haaea of 
oolumna. 

Tower.^A lofty buildicg of Heveml utones, roand. aqanre and 
. polygonal, and which flanked the walks of a city. The tower uf a 
church is that part which rises above the rest of the liailding and 
contains the bella. 

Traeerj.— in (Mhic Arehiltclvre. The interseotion in Tarions 
forms of the mnllionii in the head of a window or screen. 

Transept. — An open passage or way acroaa the body of a church 
in the direction of north and aonth, cither on the eastern or vegtem 
aide of the nave, or on both sidea. Theae transepts are broader ttian 
what ore called aialea, and there is generally an oratory or ohatit^ 
at their extremity, aometimes deuomioated the north and aoaui 
tianaepts. 

TrailBOm.— A beam across a double lighted window; if the win- 
dow have no tranHom, it ia named a clenr-atory window, 

Tnutd. —The horizontal part of a step of a atair. 

Trefuil.^/n Gothie Ai-ehUixiart. An ornament consisting of 
three caaps in a circle. 

TrelllH. — lattice work of metal or wood in screens or doorn. 

Trlforlanii— The apace between the aiales of a charch and the 
clerestory, often containing a staircase. 

Trlg'lfph.— An ornament on tiiE Doric frieze, oonaiating of three 
■qaare projections, orparallel nicks, and anppoaed to represent the 
endaofbeami. They are placed immediately o-»er the centre of a 
column in Boman Doric. In Oretik eitamplos the triglyph ia anr- 
monnted by the mntnle inclined, bnt in moat modem proQlea It ia 
horizontal. On itx sofBt are represented gnttie or drops. The 
spaces between the triglyph or the frieze, are called metopes, and- 
iu modem examples, are made perfectly si^uare and generally en- 
riched with scalptores. 

Triiulns. — Pieces of timber framed at right angles to the joiatV 
for ohimTieyH, and the well holes for stairu, when several joists nre> 
framed into one beam it ia called a trimmtr and the joiats (rimming 
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n-wMMited.— Cut Rliort. 

Tnincat^d roofs, tiro commou ronfs flnt nt tbo top. 

Truss.— When the girders ore voryloog, or the weight tLat Iha 
floors are destmeil to snppott U very oonsiderable, they ure Inissed, 
M thxt the presence is tbiown nioie upon the whIIb. 

Turk -iiolutln 7.— Marking the jointH of brickwork with a nn: 
pfunllel riil^e of fine white putty. 

Tndttr Fluwor.— A trefoil omamaut, mnch naed in Tudor ai 
tectnre. 

Tudor Style.—The architecture which pravajled in EnsUnd 
diiriiig the reig:i nf the Tuilora; ita period in generally rsstricted to 
the end of the reign ot Henry Vin. 

Torhlfih A rchi lecture, bears n great Bimiloiity to the Arabian 

Tnrret.— ABQiiUl tower, often crowning the nngle at a wall. 
Tiucan Order, is not found in any ancient hnildings; the ordw ' 
^^mits of no ornaments, and the ooluuins are never fluted. 



a pediment on the principal fai.'ode. 

Under- pi un in (f,— Bringing a wall np to Hie grounil-Bill. 

Unl^. — When an architect is charRcd with the conatraetion of 

>«n edifioe. he aholild first obtain a cleas and (leBuite idea of ita 

toatnre and deatination. By these means he wilt be enabled to in- 

"Vent and arrange the different parts, ao thnt the totit-enKeiiMt aball 

^iqplay tuiit^. This cannot, perbavH. at oil tiniea be attaiaed;ii> 

Knch a case it will depend chiefly on llie tuste and experience of 

Vbe nrtiat, to supply the deficiency, but at all evcnlB, whatever plan 

lie may determine to adopt, that plan ninat lie kept conalantly in 

"View, or the reault, instead of being beautiful and harmoniona, will 

torn out to bo unsightly and incongi 

Untrersit]'.— A collection of buildiogn for the edneation ot 

Tkllof. — The internal angle of two slileH ot a roof. 

VauCi- -A plate of metal Bhaped like a banner fixed 

Blit of B tower or ateeple to ahow the direction of the wind. 

TSM. — A name given to the hell, or naked form of the Corinthian 
nipltal, on which the leaves are disposed. 
Tanlti— Underground buildings with arched ceilings. 
Yenetlan Blinil.--S«! blind. 

Venetian Door.— A door which is lighted on each sidi 
Tenetinn Window. — A window in three aeparate aper 
Tfint,— The funnel of a eUimney. 
I I 
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Tennicnlatcd.— Stones, etc., worked bo ftB to Lave the appear- 
tmce of hnviog been worked bj worms. 

Vestibule.— Tho place berore the entrance to Boman homteH; it 
Vhs Hurroniidecl by a wall. In modern honaea tbe aniall ante-rooiu 
which lendH from the outside lo the principal bull. 

VcRtry. — A room adjoining a cbnrcb, where the vestmenta of the 
minialer are kejil and parish meetings held. 

Tllla.— A country bonse for the retreat of the rich. 

VitrDTian Scroll.— A name given to a. peculiar omamant much 
used in classic architectnra. 

VolDt*.— A spiral scroll which forms tbe principal characteriatio 
of the lanio and Composite CBpttals. 

Wainwot* — Tba wooden lining of walls generally in panels. 

Wall Plat«a.— PieccH of timber which ate placed as to form ths 
support to the roof of a bnilding. 

Water Table.— A slight projection of tbe lower masonry or 
brickwork on the ontside of a wall a few feet above Iha ground as 
a protection against rain. 

Weather-Buuriilng.— Boards lapped over each other to prevent 
rain, etc., from passing throagli. 

WltheB. — The partition between two chimney flnes in the same 
Btaak. 
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ANTI-FRICTION slide, centre round 
register, 86 
Arithmetical signs and their significa- 
tion, 190. 
A glossary of architectural terms, 271. 
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UILDER'S prices, 33. 
Excavator's work, 33. 
Mason's " 34 to 40. 
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Prices of bricks, 43. 

Plasterer's work, 44. 

Rough-casting, stucco work, etc, 46. 

Carpenter's and joiner's work, 47. 

Prices of doors and sashes, 40. 

Blight and twelve-lighted sash, 52. 

Four, twelve and two-lighted sash, 56. 

Segment sash, hot-bed sash, 57. 

Four-paneled doors, 58. 

Moulded doors, raised moulded doors, 
62. 

Store and front doors, 63. 

Blinds and mouldings, 66. 

Stairs, balusters, newels, rails, etc., 68. 
Bathtubs, 88. 
Builder's bookkeeping, 94. 

Balance sheet, 97. 
Brick work, 104. 
Bond timbers, 105. 
Back linings, 109. 
Boxing, Z09. 
Balusters, in. 
Bricks and brick piers, 167. 
Boston terra-cotta bricks, 170. 
Boiler chimneys, 197. 

ORRUGATED sheet iron, price of. 



C>ORB 
J 84. 



Carpenter's and joiner's work, 105. 
Cisterns, 112. 

Crushing weight of brick and stone, 129. 
Common bricks, 169. 
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OUBLE-GLAZED drain pipes, 91. 
Door frames, 107. 
Door frames, architraves, etc., 109. 
Drawing paper, 191. 
Diameters, circumferences and areas of 

circles, 231. 



ELEMENTS of the mechanics of archi- 
tecture, 116. 
Strength of materials, zi8. 
Distinction between dead and live 

loads, 119. 
Elasticity of bodies, X19. 
Modulus of elasticity, Z2a 
Strained timbers, i2z. 
Tenacity or resistance to tension, 122. 
Resistence to shearing, 125. 
• Crushing weight of bnck and stone, 
129. 
Strength of pillars and cdumns, X30. 
Short columns, 131. 
Tables for strength of materials, 145. 
Strength of iron Mams, 158. 
Tables of strength of various building 
materials, 121, X22, 124, X25, 129, 
IIS, 146, 152, 15s, 157. 
Rolled-iron beams, 159. 
Effects of heat on various bodies, 190U 
Expansion and contraction of bodies, 209. 



Fi 



LOORS, 106. 
Flooring, 107. 

Framed grounds and architraves, 108. 
Fluxes for soldering, 185. 
Force of the wind, 188. ^ 
Form of contract for building, 269. 
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ALVANIZED iron, 84. 



Glazier, 114. 
Gravel roofing, 115. 
Gasfitter's work, 116. 



H, 



INTS and aids in estimating, 7. 
Method of noting down wonc, 8. 
General memoranda, p. 
Excavations, foundation walls, 9. 
Drains, water closets, carpentry, man- 
tels, baths, etc., 10. 
Kitchen, roof, fences, etc., 11. 
Cost of items, xi to 32. 
Hardware, 72. 

Nails, butts, sash weights, 72. 

Locks, door knobs, 72. 

Sa^h fasts, screws, latches, etc., 73* 
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Hoist tng ropes, 88. 
Handrails, iii. 
Hardness of woods, 306. 

/ABOR in general loi. 
Loads for bridges, 200. 
Lien laws in various States, 257. 
Leading architectural journals, 270. 

-A rEASUREMENT of artificer's work, 

Allowance for slopes, 100. 

Shoring, strutting, etc., 100. 

Pumping, puddling, pile driving, etc, 
100. 

Concrete, ashler work, 100. 
Mason's and stone cutter's work, loi. 
Miscellaneous tables and memorsinda, ijx). 

195. 
Measurement of stone and brick work, 199. 
Mensuration of superfices, 211. 
Measurement of solids, 215. 



N. 



AILS, 72. 

Prices per keg, 72. 

Clinch nails, per keg, 72. 

Difference in sizes and price, 85. 

Odd sizes of nails, 85. 
Notes on the uses of wire ropes, 89. 
Narrow grounds, 107. 
Newels, iir. 

New Kit gland pressed bricks, 169. 
Nails, 186. 
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UTSIDE shutters, 109. 



REFACE, 6. 
Painting and glazing, 73. 

Costs per yard superficial, 74. 

Fjatted work, common work, 74. 

Lineal work, numerical work, 75. 

Repairing old wot k, 76. 

Miscellaneous work. 76. 

Grainuig and vamishmg, 77. 

Prices of glass, 78. 

Prices of colors, 79. 
Pumps, 92. 
Plastering, 105. 
Partitions, io6. 
Plumber's work, 112. 
Painter's, glazier's and paperhanger's 

work, 113. 
Paint required per yard, 198. 
Plank measure, 246. 

Roofing, 8o. 

Prices, matenals, flat roofs, 80. 

Slate roofs, felt and composition roots, 

^tters, 8z. 
Tin roofs, price of tin, etc., 82. 



Russia iron, 84. 
Remarks, 94. 
Roofs, timbered, 106. 
Rough boarding, 107. 
Roohng in slate or metal, XZ4. 
Rolled-iron beams, 159. 
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TAIRS, 68. 
Fancy turned balusters, 68. 
Oak and Ash ** 68. 

Fluted or octagon *' 68. 
Fancy turned newel posts, 69. 
Plain octagon " ** 69. 
Octagon sunk panel newcl posts, 69. 
Veneered " " " " 69. 
Table for obtaining risers and treads^ 

Square kitchen sinks, 86. 

Soap>stone tubs, 87. 

Sinks, 87. 

Skirtings, X07. 

Skylights, circular sashes, and windows, 

108. 
Sliding shutters, staircases, 109. 
String boards, 1 10. 
Smith Mnd founder's work, 112. 
Strength of pillars and columns, 13a 
Strength of iron beams, 158. 
Strength, weight and dimensions of iron 

beams, 164. 
Strength and weight of channel beams, 

166. 
Selenitic cement and sand brick, 171. 

" " and coke brick, 172. 

Safe loads, 180. 
Solders, 185. 
Slates and slating, 197. 
Stair-cases, 198. 
Strength of woods, 199. 
Safe loads, weights of materials, etc., 201. 
Specific gravities, etc., 202. 
Shrinkage of woods, 206. 
Shrinkage of cast iron, 209. 
Squares and cubes of numbers. 219. 
Scantling reduced to board measure, 24a 
Sizes and capacities of cribs and boxes, 256. 
Schedule of architect's charges, 266. 

TENACITY or resistance to tension, 
122. 
Tables for obtaining strength of mate- 
rials, 121. 
Resistance of materials to tension, 122. 
Round iron rods, 124. 
Resistance to shearing, 125. 
Crushing resistance of materials, 139. 
Strength of rectangular columns, 145* 
*' " hollow pillars, 146. 
*\ " wood and iron, 152. 
Resistance to pressure, 155. 
Strength of white pine b^uns, 157. 
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Strength, weight, etc., of iron beams, 

164. 
Strength and weight of channel 

beams, 166. 
Strength of brick, 173. 
Tests of b»ick piers, 174. 
Table of mortir for piers, 178. 

Weight of copper, lead, iron and 

brass, 179. 
Strength of round ropes, f tecl, hemp, 

and iron, 179. 
Safe loads, 180. 
Weight of sheet iron, 180. 
Weight of cast-iron plates, 180. 
Tables, 181. 

Weight of boiler iron, 181. 
Round and flat wire ropes, 182. 
Weights of hemi», iron, and steel 

ropes, 183. 
Corrugated iron roofing, 183. 
For lead and lead pipins, 184. 
Strength of cast-iron columns, 185. 
Strength of materials, 186. 
Weights and measures, 187. 
Force of wind, 188. 
Strength of bodies to resist torsion, 189. 
Surveyoi's measure, 189. 
Weight of cast'iron pipes, 191. 
Interest, 192. 



Tables of Brickwork, 194. 
Tiles, 198. 

Contents of timbers, 304. 
Weight " " 305. 
Transverse strength of woods, 307. 
Weight of square and round cast- 
iron, 308. 
Tensile strength of materials, sio. 
Board measure, 337. 

VERTICAL wheel registers, prices, 
etc., 86. 
Value, comparative, of different woods, 305. 
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OOD bricks, 1061. 

Window backs, elbows and soffits, 108. 

Winders for stairs, no. 

Water closets, in. 

Weight which floors have usually to sus- 
tain, 180. 

Weight of sheet iron, 180. 
Weight of cast-iron plates, x8o. 
** ** boiler iron, x8i. 

Wrought-iron pipes, x8i. 

Wire ropes, 183. 

Weight of iron, steel and hemp ropes, 
183. 

Wages table, 253. 
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AND ITS USES. 



By FBICO. T. JiOUGSOIfl". 






This \a the only work on Tue Hieei, &juaeb and Its VsBB/^ 
pnbliiheiL It fa Tboroushi Ei^luuisiivo. Cluar, uimI Giwily Ucdenl 
ConrauiidiDg tonus and si'ieatifiu |ihr»H.'B liiv« Iwcii ruligiouHl; kvuided 
where poseibic, anil evcrythini; in tbu buak liiui b«eu niude ho plain that 
a b<iy twelve jeare of age, paaaeMing onlinitr; iutoUigeuce, cwt lUlde^ 
Bland it Eroiu usd to end. 

The How EUitJwB ii IUiutral«d with over Seventy-Bvo Wood-onU, 
ahowiug how lliD Sijiiare may be tiacHl for Bolving ulmuat ever; pFoblai 
In the whole Art of Carpentry. 




Plmnk ud Sianllinj 
■Dd dmcribed. 

-How ID k, Du> Knflm, Hip,, Jack- 
StUrn, Fu>lin>, Bevel Wmlii. Hi: , etc. 

— Backing far Hip>,Leng1bi and Bevck 
oF VillCY Raftcri. Liyinu oui Siaiisand 
Sliinji^. 

— Hoir u docribe CirclM, ETipjes, 
Purahotai ud other figures, wilh till 

— Hnir (o Dblain Bevels lar Happen 
— " -" 'lwl(ofSpljJed WoABndBpring 



. DLmbishiug Suto, CcpU 



dmaihuig Oclagoi» ™J 
rvery descnption, and boW 



otjBoni of every descrij 

— Riilnnn-fiodiiiE'hcloi^itifRiAcn 
ml Ht|K if liTEpiir Roofe, Cull fct 
ana] and Unequal Mures, Tnuaa »il 
«yel Timber Work. 

— The novelnponent of Kip and Curved 
;ooft; Veranda Raflere. SHiichl and 
:nrrtd; Hopper CnUol all kindt, Anile 
oniIr-piec«, Spla/ed Wotk for Gotfe 



1 to Ihc Operative Mechanic. 

Handsomely Bound in Cloth with dill TtUe. 
Price ONE DOLLAR, ^^ 



TRACTICAL CARPENTRY. 



Correct WorkJniT and Laying Out of all binds 
of Carpenlors' and Joiners' Work. 

'WIUi the SoludoDB of tho Various Froblema In Hip'RoDlb. Golhbr 

Work, Cenlerlng, Bplayeil ^Vurk, Joints tuiil Jointing, Hliie- 

Ing, Uovi-tHllIng, Mil«riUB, Timber SpllvlnB, Hoiiper 

Work, Skylishta, Kablne MouldlligH, CItduIbt 

Worh, Kte., Etc. 

TO WHICH 15 PREFIXED A THOROUGH TREATISE ON 

"CARPENTER'S GEOMETRY." 

iLLVsxR.iTED ar omn 300 EtfonAviyGS. 
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By FRED. T. HODGSON, 



HEtndaomcly Bomul in Cloth, Price ^I.OO. 

This is tbe most cotaplete book of tlia kind ever pnblisbeiJ. It is 
Thoroogb, I'rocticnl nnd Reliable, and at the aalue time is writ 

in a style bo plitia that anj workman or apprentice cjon easily , 

darstand it. The noneiLeci table of oontents will give a better idea 
of its Boopa and value than cun be had from any amount of noticea 
or dfisoriptiunB : 

TABLE OF CONTENTS. 

PART I. 

±'a[allQli,liioa.--Oblciuepr ConverBlna L nes.— P iiiio FiBiirBB— ' 
*"'^'^5-i;.^','"''', Aug^oc-Aoute AnfleaT-ObtaBH AnBles -BlFht- 

SSSi^c™^o^?.^r^lit^«^Tt"o?B:igS2SSrtB^-liS^ 



^s^teJ^o'r^^n^,^a:!?,t^o'i^Ki^'^'s''Ji>sk^'aT'' 

PftrallelosTBmB.-Coiist;nifitlon of Pmportlnnnt? BJiuBms^n 
Blnas and Clrole«.— BpKTtients n[ C r? es.— Tlie ii»a of Ordlnatj 
'"f£.'?^'"'"* 4!r "' Cif^les-Drnwlne an Ellipao with a T?^ 
-DniwiDK an Ellipse hy means ot a Bfr ni-.-3ame by Ordlnffitm 
Bakinc Ellipaes.-Oval8,-Blitv-two IHoBlratiaSB. '^™"™S"- 
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two HlQ^BtlonB, 



PABTin. 



^ J.— U.U— «»»^ .„„„.^..^„. „„„„ .,w«. n.— ^tralmriK' x 

Gotbic Roor.— Hammar-BeiUQ Boots.— Corvod FrlDoipiQ £ 

BoofB with buBpendlng Bodx.— Deok Roofs.-— Klns-poBt and Prin- 
ojltal Boot.~Que«n;i>ost nod Priocipal Soot.- Boofiwjth Lamlnilnl 
Afobes.— Htruppeil Root Fnuuiu. — Tie-beam Roof H. — Hoots for Ixmi 
Hpons.— TliofUra Boof.'-Ob u rch Boof.— Uanenrd BooL— Slopes Dt 
Ito<^.— Bulcw for DetenDlnins, tti« Bizoa of Timbers for Boofo.- 
Aoute BodObCnsflAiiKlodHlp^BootB. — Developmontof Hln-Rools.— 
QbtnlDlne:LenfftbsandBevelHo[ Barters.- Biwkinii HI t)-itan«rs.- 
LoBBths/BeTels and Cuts of PurllnB.— Olranlar. Coalml nndSn- 
DiBntal BoofS.— Bofters with Tnrlntile Curves.— Veranda Bafters.— 
DeTeiopment of all kinds o( ItaKera,— Curved Mansard BolterE.- 
Fram«d Hnneard BoofB.— LIuhg and Bulesfor obtiiloinff various 
kinds ol Intonnatlou-— Tbirty-foiu DIuBtratlouH. 



<)viBOio o^ Hoofs,— SliinRli UK Cnmmon Boofs.— 81iln(rling Hlp- 
Boots.- Melhnd r>t SliinBllnB on Hip Corner.— Covo ring Clronlw 
BootB.-- CovBriOB Ellipsoidal Eoota.— Vulley Boofs,- Four Illnstn- 



Tbb Hnnutma 



B Hnnutma aihi AiursTiNO or MooLomns.— MIterlnit of Rprine 

MonlcliiiKH.-Pn!nBrinK flm Mftrp-bni for CnHlnK Bpflnjt Monlfl- 
InKB,— Bules for Cutlinn Mnnlclincs. with DIsKram!!.— Mitre-boxes 



<s tor Spring: UonldlDKB ol various klndk- 



SAsneB iND BKTT.IOHTH,— Balspd SkyllKhts.— ekylluliM with HJtb.- 
Ocfiumn Skyllshts with Seanientftl Ribs.- Anitle-biirs, with Bulfls 
and Dliwranis.HhowlnBhnwtnobtnlnlhBAnitles, Forms. et( " "" 
Bars, Hints on their Constrnctlon.— Twelve Illustrations. 



BonLMKOS.- Anitln Broeltots.— 



r Coves,— EnlaroinR nnd Beflii' 



^ 



Bules for Ohtnlnlns.— Mnuldlnes for Fllnlhs i 

Oolnmns.— MonldlncH around Bnpftro StnnuniniM,- miiHnnB iir- 
eiilnr MonldlatiH with pach other,— M iter! db Clrcnlar Honrdlnir" 
with Btmight onofl.— Hlterlne Honldinee at a Taniient,- HiterlnR 
SprlDK Clrcnlar MouldlnKH.— Desoription of Spring Mouldlnm.-' 



ir direolar Spring Monldlngs,— Beventean Hlust 
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J<nH«Br.— Dovetail iae.— Common DoyeM.illn([.— Lapped DovetalUnK. 
Blind Dovetaitine.— Scjuure DovotiLlllnK.— Spky Dovotnlline.— 
BeeulHr and Ircetcula'' L>uvt)talliuK-~I<mua and Cute lor Hopiiers 
and Splayed Work:,— Anxlea and Ultrea [or Bplayed Work,— Nineteen 



SIiSCCUlANEO 

muLt ot CyllQdur„ , „ 

AdkuIui and Cori'od MeusurcmQuts.— EigLt IllustiatiouE. 
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Joints ind BTBiPa.— Mortiae nnd Te[ion,Jointa.—ToaKlo Joints.— Hook 
JoiolB. — Tangue Joiut.— Lhp Splloe. — acurflnK.— Wedge Joints.-- 
King-bo Its.— Straps, Ir.iii Tins. Sockets, Bearinc-platea, KtagB, 



[moiKQ AKD Swrsa Jorars.— Door HintinB.— Centre-pin Hiuelntt.- 
Bllnd Hlnelne.— FoiaiiiK HlncliiK.— Knuctlo HingluB.— Pew Hinsr 
luB.-Wlndow HluKiiiE.-Hiilt-turu HI u go. -Full-turn HluBu.-Baol 
Flap HlDKlne.—Rule-jolDt HIukIuk.- Bebata Hlnsins.— Thret 
Plates, FUty-ono llluHtriUlauB. 



PAETXn, 

Iterra Botes iut. TiBtw.-HlnM on the Oonstrootlon of OentreB.- 
bSios ta^atlniMlnK.-Fovni of Eatimate.-Items (or Ealimatinff.- 
BemBrtaoQFeiio;B.-Nii b: sizes. welKhtHloiiBtha aiHlnmnbara- 
CoSlws ProiwrtiouB Hnd Pro oetionB^or Different Stvloa of Arohl- 
ta<JS?'and Tin and Low Biiildin«B. Terftndas^Bay *iadows and 
Por-ihBB.-Proportion ot Bflae-boarda Dados, WaiuBoola and Bur- 
^es-WoodB, Hard and Soft, their Pmparation and how to 
Wnisii.-atreDith and BeHiatanoe ol Timber of various klnds.- 
RnlBH showing Weluht and other aualitleH ol Wood and Tlmbar.- 
BWire. WdTh of TwSds ^d HlaerB?thelr Co«t ■. how to EsHmat* on 
tham, eto.-IncliiiatlonB of RoojB.-ContBnta ?' Bo^Sf'. B'"" ^od 
Ban^lB.-Arithmetieal Blans.-^Monanmtion of Burerfldoa.-AreaH 
of Bciuarea, TrianKlea, OlmloB. Beeular and Irremilnr Polyiwns.- 



and Drawl i>e 
Tarlons ■" '"" 



k Contract , 
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iwlKK InsmimentB.-Colt>rinK DrawlnBH.— OolorinR tor 
nnlldlnB MaterI«lF..~Dr*wlng I^nefH^teesof Dnwina 
raimra— Table o^ Board Moannre.- Nnnticnl Table.-MeaHUra fit 
Tlni8.-Aiithori!!ed M«trio System.-MeaflnreB of Lengtih--Mea. 
BiimH of SnrfHmB.— MeasureH of Capnplty.— WniKhla.— Ameriisin 
WBlBhW and Moa"urna.-Sauara Meiu-iii-n.-Oiible MBnaure.-Oir- 
cnlar Measure.- Decimal ApptOAlmtttlobs.-Porm of BalldlDr 



TUEIR VflE, CARD AND ABUSM. 

HOW TO SELECT, AND HOW TO FILE THEM. 

Baing a Complete Guide Tor SelecUoK, UbIds and FlUng &U kinds of Ha.Ta(]> 

Baws, BocK-BawB, CompaM and Kej-hule SawB, Web, Hack utcX. 

Bntcber'H Saws ; allowing the Shapes, Forms, Angles, PIMihes 

and ^tcB of saw-Tet'tli suitable for all kinds of Saws, and Ibr 

all kinds of Wood, Bone, Ivory and Metal; together with 



Hints and Suggestions on the Choice of flics, Saw- 



Bels, Piling Ciamptt, and other Hatters 
'ng to the Tare and Haoagement ui 
Classes of Hand and olher Small Saws. 



r I^rofesslonalB. 
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By FRED. T. HODGSON, 
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History of the Saw.— Saws of the Orceks.— Invention of the Firfit8«w«.— 

SfgpUan BrouKe Saws In tlic BrlUali Muneura.— Antiquity of Bam^ 
entioo of HawB la Holy Writ.— Sawg of the Stone Age.— Saws of On 

Bonth-sea Islandera.— ^«b for Ciittiag Stone Japanese Sawa.— Ut 

Ibront Varieties of Baws.~Manner of UBlng Saws by tlio Ancl^cl'i.- 
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PABT n. 
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- fore" oftheCulHng Htoh and Anglos of HJii-Saw Teeth.— Tlie Bound 
. Gullet-Tooth.— Chlsel-Toeth and their Action on the Wood.-^ 
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^^^b Names of Sawa, w 

^^^H EKnlanatlonB. — Uowt« Choose a Saw; with Hints aa to Form, QiiuULf > 

^^^H Hake and " Han^" of & Saw. with Riimarks Concerning Different 

^^^1 Makera— Sash-Sswa. novL'Udl-SaWB, RIp-BawB, Panel-Saws, Croi»«at 

^^^M Baws, Bow-SawB, Web-Saws, Key-hole Saws, Compass-Saws and Tenen- 

^^H Saw- 

^^^K Eowto 

^^H 8tra 

^^^K Wor 

^^H Key 

^^^■_ Bub 

^^^■~ tfOD 



theVorloua Angles neqnl red for Cutting Hard and Soft Woods, wl 

Explanations of Space, Pitch, Onllet, Gauge, Set. Bake and Poluts.-' 
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How to Use Hand.Saws— How to Saw Well and Eaaily .-Hints for Sawlnj 
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ConaequeuceB.— ClamplDE Saws for Filing,— Thu Line of TeeMi.— 
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JointlnK tbe Sides of Teeth,— Shape of Teeth for CrouB-cutUnB Hard 
Wood, Medium and Sott Wood.— Cutting Angles Reqnired lor varloua 

Degrees of Hanlness In Woods.— Angle to Hold the File The True 

Theorv of 8aw-Plllng.— Buckling ana Tvlsling Saw»; How Done and 

How Avoided " Houk and Pitch." — Careless Use of Saws, and tlie 

Injuries Done to them In CouBequenoe The Flllnfc of DIITerent Baws, 

and why One Cltusa of Saws Require Dltferent Treatment ft-om Another. 
TheSawthBtScraiiea, and the Haw that Culfl: the "Why" of this Dlf- 
ference.- Why Some Men do Much Uore Work than Others, and with 
Greater Euae, when Sawing. 



Brier Teeth, Gullet Tee^th, Farral-4}lll Teeth, Hog "^th, the Lancel 
and other Fancy Forms of Teeth, Described and ^plained.— The Old- 
style "Peg Tooth," tor Two-handed Cross-cut Saws.— Varliiiis Exam- 
Sles ijf the " Peg-Tiioth Saw.- Hack-Sawa ; How to Use and How to 
!eep In Order. — Dutcher's-SawB, Sui^eon's-Saws, Saws for Cutting 
Combs, Ivory, Brass, Gold, and Silver.— Circular-Saws for Cutting 
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Baws ; Table of Same.— Speed of Eeelprocatlng-Saw^ or Jlg-Sawa, 
Speed or Feed for Same.- Working Action of Band-Saws.— How Band- 
^WB Became Possible. — French and American Baod-Saw Blades. — 
Inrtde Rawing with Band-Saws. -Detachahle Band-Baws.— Aids to 
Saw-FlllnK. — Saw-Clamps. — 8aw-Flle«. — Saw-Sets. — Uand-SetUng 
with Punch and Hammer.- Setting with " Set*."- Maclilne Band-Saw 
BetteiB.~Devlces tor Holding Saws wlille being Set and Filed. 

PART vri. 

Kotes and Memoranda.— Saw-Gauged.— Comb-Raw Gaiufes.— Saw-OiiWes. 
Mltre-Bnxes, -Circular r«, Band-Haws.- Emery Sharp en ers.— Small 
, BawH.—Mnchln^SawH.- Narrow Saws,- Brailna Band-Saws.— Re- 
marks on Circular-Saws, -Power Required to Drive Clreular-Sawi.— 
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Piaster and Plastering. 
SOBTAES Aim CEMENTS. 

HOW TO MAKE, AND UOW TO USE. 

BEING A COMPLETE GUIDE FOR THE PLASTERER IN THE PHEPAflATW 1 
AND APPLICATION OF ALL KINDS OF PLASTER, STUCCO, PORTLAND 
CEMENT, HYDRAULIC CEMENTS, LIME OF TIEL, ROSENDALE AND 
OTHER CEMENTS, WITH USEFUL AND PRACTICAL INFORMA- 
TION ON THE CHEMISTRY, QUALITIES AND USES OF THE , 
VARIOUS KINDS OF LIMES AND CEMENTS. TO* J 
GETHER WITH RULES FOR MEASURING, ^M 
COMPUTINQ, AND VALUING PLASTER «^| 
AND STUCCO WORK. ^ 

TO WHICH IS APPENDED 

AN ILLUSTRATED GLOSSARY OF T£RMS 

USED IN PLASTSRING, ETC. 

Beatdes numerooa Ensravlngfl In the Iflxt, Hiere are Ihreo Plates, gMagmm 
Sbny fignreB of Ceillnga, Ci'nt.roplcpi'B, CornlccB, Panela and BoBHa. 

By FRED. T, HODGSON, 
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TOOLS AND MATERIALS. 

Tlio Hoe or Drag, . . . io 
The Hawk, ... 10 
The Honar-Board, . .11 
Trowels 11 

as, .■.■.-.•.■.■ li 

Cena;e Mould*, .... 12 

The Pointer, 13 

ThoPftddle. 12 

BWp|.ln« and rrlcklnu oul Ttir.l, la 
WterlnK Koda J3 


Tho OperalfiT, . . . . 11 

The Straleher, H 

The Hod 11 

Thii Sieve, B 

Rand Screens, . . . . 11 

Mortar-BeiiB. U 

The Slack Box, .... 14 

-ath. . ' U 

.Biher'a imtchut. . • . If 

NiillP(mk,.t, 11 

■ill ..IT Haw u 



INDSX fCmtinued). 
UATBSIALS EMPLOYED IN PLASTERING. 



wtm HtaD 



|Ut<a, 
'Coments 



1 OPERATIONS. 



> SiibsMtiitcB for Sand, 

i Marble Diist, 

i Hair, . . ; - 

! Colors, . , , , 

i Whitewwib, 

) Whiting 

i Suylor'a PofUand Cement, 

r Cellar Floore, , 

r Mastic for Plaatering, 

i Stable Floors, 

i CoDcret« fur FoimdatlonB, 

i Keene'8 Cement, . 

t HetnlUc CemeDt, . 

i Portltind-Cemeul Stucco, 

) Lias Cement, . 

1 llou^fh Ciuit, . 



Oeacral Instractlons, 
Hoatlng the Work, 
, TrowclUDu nnd Bendeilng, 
Hunnthf; Cornices, 
OrnamentBl Cornices, 
Rowers and Cast Work, 

LPI,ASTERER'S MBASUBl 
BBHurine and ValnaUon, 
Henfluranon of Supenices, . 
^king DlmeDsioDs, 
teeclJlcatloDa. 
Hendering to walls, 
"*" "''?r'***^''J?ork to Ceilings, 



Eilemal Plastorlng, 
Scagllola, 
Carton Pierre, . 
Papier Mache, 
Stamped Leather, . 
StuaraC« of Lime, 



I Ueasurlng Comlces, 

I Measuring Stucco, 

1 Coloring, . 

I Siimmarj, 

1 Pugfflna 

r Wblteivashing anil Coloring, 



ftard Hydraulic Comcnt, 

Colored Dements, 

Prtck-Dost Cement, 

gnrdening Plaster, 

Mastic Cement, 

Cement far DuUide Brick Walls, 

Ko Mend Plaster Models, 

Seap Concrete Flooring. . 
Hake Moulds, 
ArUStOal Building Stone, . 
i^mclBl Marble, . 
Baril Hortar, 
Harble-Wofker's Cement, 
■naon's Cemeot, . 
Jhltewaah, .... 
Bad Wash for Brtckn. . 
Jo Whlt«n Inlemal Walls, . 
concrel*, .... 
Papier Mache, .... 
Plaster Ornaments, 
Fibrous Plaster, 
BUInlng Marble, . 
Cleaning Uarblu. 

GLOSSARY OF TEBMS. 



1 To Take Wax Moulds from Plaster, 

1 Cement for Mouldings. . 

1 Cement Floors for Cellars, . 

i Wash, .... 

1 Coloring in Distemper, 

5 Mortar, .... 

5 Caution, .... 

5 Concrete Walls, 

B Rxlemal Stucco, . 

S Proportions of Materials, 

S Puzxolana, .... 

S (iroiit, .... 

s Weights of Materials, . 

7 Items, 

7 Cisterns, 

7 Blackboards. . 

7 Measnrlng Plasterer's Worfc, 

9 NotOB, 

a Mortars and Cements, 

9 Concrete Houses, . 

9 Strength of DlfTbrentUorUis, 



I Form of Agreement, 



74-77 
77-78 
78-81 
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fCABISET MAKERS, HrUOlSTEEEllS, FIMtNITDRE MEN, AMA. 
TEUR WOIII) FINISHERS, ETC., ETC. 



HINTS 

AND 

Practical Informati 



L™ 



(lABINET-MAKERS, UPHOLSTEfiEKS, AND 
FUBNITDKE MEN GENERALLY. 

TOHETIIEK WITH 

A DESCRIPTIOS OF ALL KINDS OF FINISHING, WFTff 
POLL DIHECTIONS THEREFOR— V A RNISHES-POL- 
ISHES- STAINS FOR WOOD— DYES FOR WOOD- 
GILDING AND SILVERING— RECEIPTS FOB 
THE FACTORY— LACQUERS, METALS, MAR- 
BLES, ETC.— PICTURES, ENGRAVINGS, 
ETC.— MISCELLANEOUS. 



Tliis work cotituins aa Itiiruenae Anxiuiit of tlic nioet Dtriiil 1 
Infornifttion foriboae wlio are engaged in Mauufiittnif, Suprrin-f 
tomleucc, or CoiiRtinctiim of Fuvuitiire or Woml Woik of ""jJ 
Rind. Uiiiuiicof the Cheapest and Best Booka Ever PublisliMf 
and contains 

Over 1,000 Hints, Suggestion**, MetluMls. ] 

And UeBOj-iptionN or Toolis Appllunveis 
nnd material M. 

All the Recipes, RliIgb and Dii'ections Lavo Wvn caref(d1)|| 
viaed and Corrtictfd by Practical Men of gi-cat ex|(erieuc*, i 
they will be found tlmrnnglily tniBtwnrtJiy, 

pTief, Bdinid in I'lotii, with Side Title iii Gold, 41.00.J 

Sent to anv Address on Rkckii>t of Price. 
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• mAOTZOAZ. BOOKS. 



WORK MANUALS. 



ml Give llioraugh and Bdiable InfaniuiiiinintbcplauiEslpasslilElangiuge, upo 
A.IITS OB" EVEKYUA"^ LIinEl. 

Ench yntume will be by some one who ianol onlji praclically fam"'" ■"*-!■ '■■- ="l 
bill wha has ihe aljility lo niak( il clear lo olhcra. iTie volumes - 

Idur^ebi 



The foUon 



le aliility to make it clear 
J. Thepnc^wiMb! 



« already 



., or five far Out Itollar. 

isued. UUicn will roUow at 



I Treads, od Ae PreparaBon and Use c 
By John Phin, Edilor of Ihe >'»<• 
r Muractfy. 



11 Kinds of Cemeni 



Ide Rule, and How to Use It. 



s of boards aBd planks, dmber tr- the rouod a 
ckwotk, paviortl wotk, dling and slalbg, ihe 

5, cylindctt. 



Sa.'S-.- 


i^ indincd 1 
itals and a]] s 


fonnuUB. Ihe ir 




with mgch ol 










'iMa hitle Bdc 




tcidit, and the 


use of the ins 




tbrPalntor 


fo.¥ou^ 


leclloD of Use 
Ship, and Fi 



leven, ihe weighing and 
ones, globes, octaaon ml. 
I of French and Fnglish me 
hricUayen^ g 






etof ca 



might carry in theif 



res; 



ry easily acquired. 
D«ooratorH and Pap vluui^rB, 

ll Rules, Data, Memoranda, Methods . . 

vilh Spedal Reference to (he WsnU of Amateurs. By an Uld Hand. 
r, OonntractJon, ITae and Care at Dra-wtng; InBtramenta. 

BeingaTlEalisc on Diaugbdnglnitmnients, with Rules for Iheir Ux and Care, 
EipUoaiioni of Scale:, Sectors and Prutracluts. Tugether with Memoranda far 



Draughtsmen. Hints on Purchasine Paper, Ink, Instrument: 
Price List of all maiciials rcquurd by DiauEhtsmeu. IllusI 
Explanatory lllustiatiani. ByFKBO. T. Hopgsoh. 
V. "the Steel 9qtian. 

aidoCtheCarpcnlera'SlKl Squaic. loiiethei with a Fuil Dc 
and Eiplanalinnsof Ihe Scales, Lines and Figures on Ihe Bla 
HowlD Use them in Everyday WdtIi. Showing how Ihe 
in Obtaining the Lengths and Bevels of Rafters, Hipj. Groi 
Purlins, CoUar-Beams, and Tacit- Rafters. Also, its AppI 
Ihe Bevels and Cuts for Hoppers, Spiing Mouldings, (1 
Slyki, CK.. etc. llluiiraw) by Numerous Weod-cuia. Ily 

JVff/i.— Tills work it intended as an elementary ininxliiclion fu 
lisiw 001 tUue 10 study Mr. Hodgsua'i larger work on the same 
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A JVetc and l/tve Book on the Gun^ 

Just Publithed. Price 75 cents, in cloth. 

PLAIN DIRECTIONS 



r 

■ SHOOTING ON THE WING. 

^V With Uselul Hints concerning all lliat rilate^ to Guns and Shool- 

B 'ng, and particularly In regard lo the art o( Loading so as 

H to Kill. To which has been added several Valuable 

■ and hitherto Secret Recipes, ol Great Practical 

■ Importance to the Sportsman. 

r Bi AN OLD QAUEEEEPEB. 

Sent treeV; mail od receipt of price. 



Qplnlomt of l»t A-aM. 

TbQ directions sre eo pIuD tliat theynuDDot well bo mUtaken, 
awl tbey ftre eipreeaed m tbefewcet possible words — Tulf, liM 
nwi Fa'-ni. 

Faciug the title-page is one of ilje hinitflonieBt, l>eBt-eiecated 
woodcalB, we have ever seen, it is entitled '-The WonndDd 
Snipe," and almost eqaalis t. steel on g raring.— Jlafifi'tl Union. 

jj'ram its psffes vo uliould Ibiok even the most eiperieacetl 
■portsman mieDtderive Rome new ideaa, while tbe begioDec will 
'biditaa luvalusblQ assistant. — tbunlry aentleman. 

For conciso inalmctioni as to haw lo shoot, to select, load, 
Mrrr, and keep a, nin in order, ota., It cnmot be ■nniused.— 
WedemSiiraL 

1 pleasaQtly writtfin, a 

bailee on the spnrtsma 
._ie readinjt of wliich a g . . . ._ . . 
la to be gained. — ^jiptetoii'* Joiitiiol 

AprauUcal and well-written han.lboob, es^ciallr adapti'dlbr 
<be nse of yonna sportamon, as it (.ives b"""''>'" -^"i— •.- •>." 
nanipnlallon offirr --a..i--— . 1 
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The Only Practical Booh Published on ihis Subjsat. 

THE PISTOL 

"WEAPON OF DEFENCE, 

■ In the Hoiue and on the Boad. 

IZmo. Cloth. 50 etntt. 



Tbia work Bimi to lufltrnct tho po&ccable and law-abiding dtizeng in tiie 
best meuii ol protecting themselTeB from the attaohs of the bmtal and 
the lawleaa. Iti contenla ue aB follows: Tho Pistol aa a Weapon of De- 
fence — The CBJTjiiig of Fire-Arma — DifTorent kinds of Pistols in Market; 
bow to OboOBO a Pi«toI— Ammunition, diflferect kindi; Powder, Caps, 

Bolletg, Copper OartridgeB, eta Beat form ot Bnllet— How to Ijoad — 

B«st ohaige for Pistols — How to regnlate the Charge — Care ot the Plitol; 
bow io clean it— How to handle and can? the Ptitol— How to Learn to 
Shoot— Practical nte of the Pistol; how to Frotoct Tonraelf and how to 
IMsable your aatagonist. 

"NomaaiBfit tokeepbooMirtiofiiiotfll to defend it."— Hnvv ICard 
Bmeher, 

" Bo long as rogneBoannot be prevented Srom carrying weapODB, honeat 
men do not consult their own safety and the pnblio good by totally dis- 
carding them."— JTeeordw HaekeU. 

"Snob Iholdtobe the geoQine use of gunpowder; that it makes all met 
alike tall (or stntDK.]"- Cariylc. 
For Sale by all HewBdeftleri, or Bent pMtpaid by Mail on rsceipt of prioo 
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THE WORKSHOP COMPANION. 

A Collevlion of Uxcrail und Reliable Recipctt, 

ItulcM, ProccHHt-B, MctbodA, n'l-inklvH, 

and I*rn,cUcal MMiatn, 

:F0M TBE jaOL'SEIM€tJ.l> .iJTJO TJIJE SIMOi: 



CONTENTS. 

Abysnnian Gutdl— AccidcntE. CenenI Rules;— AlabuMT, howtavork, poEoh iind 

n&liBh and inrnd;— Annealing and Hardening glass, copfwr, ilcel. elt; — AtKniial 

tb^ how lo Kock.jjolish, color, vamiih, whuen, deposil by rl«lririg, dean, tit, 

cure^— Case-hardennie;— Calgul, howpicnarcd ;— Cemctils, jcocral rules for ming, and- 

56 recipes for prcpaHn;; — Copp^, working, vclding, depo-siune; — Coral, aaiBoal' 

Cork, -otking;— Crajoni for BlaclibaaTds :— Cnriing brass, iron, etc. ;— Limrid Cu- 
lule:— Clching coma, sud.elassi— Eyc^acddenuis:— Fues, [o preuenl; — ClabesaiK 
FitB;~Fireproof Dieisos;— Fly Papeu:— Freeiing Mixluret,6 iMpes :— FuoriealiiiE 
FiBlili: — Gilding ffletal. kaiher, woixl, etc ;— CUau, cutting, drUling, turning in ih« 
lathe, fitting stoppers, removing tight stoppeis, powdeting, packing, imimtinE gronnif 
■Luhwaibing glasi vesselseit [-Grass.TJry toiwin;-Giins, In make shool close, 

10 keep from rusting, to brown Die bumlaci, etc, etc. :— Handlo, 10 taitcH^ Inks, 

rules for selecting and pTenrving, and 34 recip« for; — Ink Eraser; — Inlayine; Iron. 

forjing, welding, case-hBrdening, lincm^ liniiln|-, do. in ihe cold, brigfiieBinB, eic, 
etc ;-lvory, 10 work, polish, bleach, etc. i-Ja«llo Water ;_Jewehy and Gilded Ware. 
careot cleaning, Eolnnng, etc. ;— Lacquer, how to make and apply: — Laundry Cloe^- 
Skelelon Leaves;— Lights signal and colored, also for lableaiut, photography, etc, 15 
nc^w;— Lubricatoti, lekKtion or, f recipes fbr;— Maifale. working, polnhing. dog- 
ing; — Metals, polishbg ; — Mirrors, care of, to make, pure ulver. etc, clc;^ — Nickd. 
U plaW widi Vuhoul a ballery; — Noise, preventioii of; — PaintinB ftighl MeiaU:— 
Paper, adhesive, banmeler, glass, tracing, transfer, waied, etc.;~^per, lo clean, laic 

«(c,etci—Paiina:— Patterns, lo trace;— PencilsI"'iSd5iS?;—pfJia?Marli,'»'fii':5 
Pewler:— Pillows for Sick Room, cb^. and good ;—Pla£le«)tPari9, how 10 work ;- 
Poisors, anDdoles for, 11 recipes ;— Polishing Powders, preparation and use d( (on 
pages);— Reiuis, Iheir properties, etc. ;— Saws, how lo shaipen;— Sieves;— SheDoc, 
properties and uses of; — Silver, properties ot oxidised, old, cleaning, to rctnovc ink 
Mains Ihim, to disaolvfl from plated E<wds, etc, ttc. ;— Silvering nKtals, leather, rron. 
*tc ;— Siie, preparation of various kmdi of;— Skins, tanning and curing, do with haii 

™ges(;— Tm, properlies, methodsof working; — Varnish, ai recipes for;— Vamishinf, 
direcnons (or;— Voltaic Batleries;— Watch, care of;— WBtirptooW. 7 ledpea for;- 
whitewash :— Wood Fk»is, waidne, staioinii:. and nolishinei— Wood, noliihine;' 
Wood, staining, .7 r«ipe.;-Zinc, BpulveriK. black Ilamish For. P°™™<- 

IM oloselr-priDted patres. neatly bound. Sent by mail for m cents 
(pOHUige •tamps rsefllvfd). • 




MW to Put Up a Lighliilng Koi, 

Plain DirectioQB for the Coustrnction and Erection a 

LigUtninK Itods. By Johu Pliiu, C.E., eililor t.r li 
"YouDg Scientist," author u( "Clieinical History of tl 
Six Days of the Creation," etc. Second. Edition. En- 
larged and Fully Illustrated. 12 mo., Cloth, Oilt | 

Title, 50 cento. 

This iBBBlmiile and prsniiiml littla work. lateuded Lo cuurev lust 
Enoh lotonnatfoa as will enable sveiyiiroiwrtrownBr to decide whetbec 
or not biB buildings ora tboronshly protected. It la not wrlttuii In the 
Interest of au7 patent or particular article d( manufacture, and br fol- 
lowins Its directions, any ordlnnrilf Bkllful mecbsnic cun put up a rod. i 
that will afford perfect prote^ion, and that will not lafdoKs uny patenL ■ 
Every owner of a house or bam ousbt to procure a uopy. 1 

Lectures in a Workshop. 

By T. P. Pemberton, formerly Associate Editor of the 
"Technologist;" Author of "The Student's Illustrated 
Guide to Pntctioal Draughting," With an appendix con- 
taining the famous papers by "Whltworth "On Plane 
Metallic Surfaces or True Planes; " "On an Uniform 
System of Screw Threads; " " Address to the Institution 
of Meehanical Engineers, Glasgow;" "On Standard 
Decimal Measures of Length." 13 mo.. Cloth, Gilt, fl.OO 
We have hereasprlBhtli' laseinatinit book, full of vuluablo hints, 
IntorastinR aaecdotoa and ahiirp eaylnes. It is not a compilation ol 
dull sennons or dry malboraatlce, but a liye, raadable book, Tbe 
papers by Whltworth. now first made accoBSibla to the Amerleaa 
leader, fomi the basis ot our modern systems of accurate work. 

Mechanical Draugliting for Self-Taught Students. 

The Student's Illustrated Guide to Practical Draught- ] 
ing. A series of Practical Instructions for Macliiuista, ^ 
Mechanics, Apprentices, and Students at Engint 
Establishments and Tecfinical Institutes. By T. P. J 
Pemberton, Draughtsman and Mechanical Engl-* 
neer. Dlustrated with Numerous Engravings. Cloth* 
Gilt, ....... $1.00 j 

This Ih a simple bat Ihorouch bO"k by a ilranfihtsman of twenty-five 'J 
Tears' oxperleneo. Itis Inlendad for beeionars nod Helf-taught stu- i 
dento. as well as far those who pnisue tbe study under the dlreotioa ot ~| 
Bteacber. 



A new Book for Bee-Keepers. 

A Dlctionftry of Practical Apiculture, giving the correct mean* 
ing of nearly Five Hundred Terms, according to tlio usnge c; 
tlie liest writers. Intended as a Guide to tTuKormity o! E-:^ 
pressloD amon^t Bee-Keei>ers, With Numerous lilusti-;] 
tions, Notes, and Practical Hliita, By Joliii Pliin, Author o, 
"How to Use tlie Microscope," etc. Editor oF the "Yoitog 
Scientist. " Price, Cloth, Gilt. EO cjs, 

This work givQ3 not only the eorroct meaning of five hunilred dlffBrml 
woi-da, spt'cioll)' used In bee-kocplng, but an ImmeBse amouiit of thIdsMs 
Informatlou imdci' the difTerent bFoOinga. The labor ospeniled upon illuu 
been very great, Ihe definitions liavhog been gathered from tlie modu In 
which the words are used by our beet writers on bee-keeping, and turn the 
Imperial, Biehord son's, Skeat's, Webster'a, Worceatei-'s and other Eoglisli 
Dictionaries. The technical information teialinR to matters connected wIlli 
bee-keepini; has been gathered fi'om the Technical Dlctionarlee of Biaudc, 
Muspratt, tire, Wngnor, Watts, and othEn-s. Under the heads Bet, Conb, 
Glucoae, Honey, Rmx, Speoiea, Sugar, Wax and others, it biings tcgeClipri 
large number of important facts and Ilgui'cs which are new ECalten^ 
through our liee-iitetalui'c, and Uirough costly scientific works, andait^unt 
easily found when wanted. Here they can bo referred to at ouee undur Um 
proper head. 

How to Become a Good Mechanic. 

Intended as <i Practical Guido to Self-ffiught Men; lelHug 
What to Study ; Wliat Books to Use ; How to Begin ; Whnt 
DifBcultiea will be Met; How to Overoome them. In a word, 
how to carry on such a Course of Self-instruction as will on- 
able the TouDg Mecbanic to Biso from the Bench to some- 
thing higher. Pa|>er, IBote. 

This is not a i>ook of " ffoody-goody " advice, neither is It an advertis*' 
ment of any special system, nor dues it advocate any hobby. It gives plniSi 
practical advice In regard to acguiriuc tliat knowledge whicli aloiM eui 
enable a young man engaged in any profceslon or occupation coonectid 
with the industrial arts te attain a posILioQ higher tliaa tliat of a latri 
workman. 

The Horse. 

A Treatise on the Horse and his Diseases. By J. B. Kendall. 

M.D. 76 Engravings. Piiiier, 20cl». 

A Treatise giving an index of diseases, and the symptoms; cnuee tat 
treatment of each, a tabic giving all tlin principiil drugs used fur the homv 
with the ordinary dose, effects and antidote when n poison ; a table vrtUi U 
engraving ol the hoi'se's teeth at different aftes, witli rules for telling the i 
age of the horse; a valuable collection of iijolpcs, and much valuable i»- 
mnatJoiL 
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PORTLAND CEMENT. 

Works : Grays, Essex, England. 
SEW TORI OFFICE, - - - 7 liOWLlNC GREEN. 

CHENEY & HEWLETT, 

ARCHITECTURAL IRON WORKS. 

"Wroufrht and Cast Iron Work J 
for Building Purposes. I 

c'. HtwlMt. 1 OFFICE : 



Deafening. MINERAL WOOL Insulating. 



ia a biiililiiig iiiu'3iiiil iim.lQ from llm Blng on.laaC fui'iiacofi. l^u^B is no 
organic mritter iii it, Ueiiro tlioro is nothing tliat citn burn, cot, oc liolp to 
geuerale iii«ect«. It a uned dry, anil roquirea no ndilitlounl carpenter 
irark. In tlio ^i&IIb, floore and psrtJCious of iln-ollines, UatBi hospitals, 
etc., it ia of |iermauent raluo in leBsening the cost of heating; reducing 
the dnngur from Are (aud 1 hereby lowering in gm-anpo mtea); ia deaden- 
ing all Honnds and doing uwaj with rats and mice. Approximute coat at 
dock in New Yorlt City nf 100 square feet of fiiUng one inch tbiok, in 
Bmall iotB, t3.M : in liits of 40.000 lbs., t\M. ; in lots of 100.000 Ihe.. (1.76. 
iiid Clrcolar 
obyi. 

U. 8. MINERAL WOOL COMPANY, 



FIRE 
PROOFING. 



?2Cortlandt street, 
NEW TOBK. 



imiilt and Clrcolar ^^k 

)MPAN'Y, ^1 

I VERMIN !■ 
i PROO FING. ■ 
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N. H. EGLESTON, JR., ^ 

59 Murray Street, 2fi;i FIlYh Ave. 

NE-\v York: city 
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Stained (Leaded) Glass Windo 

FUR 4.'H|:K1'II1^:n, ■■! HI.K- HI II.UI.liU»l, 

MEMORIAL WINDOWS, VESTIBULE DOOR- 
LIGHTS, TRANSOMS. SKY LIGHTS. 

In Antiiinv, OpaleHcvnt CjlaKis unil Jrtrcli*. 
ESTIMATES ANI> DKSKJKS FrKMSHEI) l'l»tMFTLY. 

BA1L.E1''S PATENT ADJUSTABLE PLANES. 

Thirlj IHircrpnl Sljles. 

Snioolli PlsMi. Jacli Pbnc. F.ire 
Pliiici, jM.u.^r Plii.ie,. Block FUnH, 
Rabbet Plans, Clnmlu- Planci. 

350,000 AlreaAj Id Tiie. 

CariKi>l"i. Cabinet Malm. Car 
Biiilden, (Jamag; Makers, Mill 

STANLEY BOLE AND LEVEL CO. 

New Brilaii.. Conn. 

Warcroon.5, 19 Chambers St 

The Carpenter's Steel Square 

AND ITS USES. 

IIITIOS. HRK.ITLY K\I..1llOED. 

NEARLY THRTr ADD.Tia^AL ANO NIW ILLUSIRAT10N-. 
CLOTH <iii.'r, - - an-itn. 

INDUSTRIAL PUBLICATION COMPANY, 
4'J MaMin Lane, Xew York. 
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W. k L, E. GUKLEY, Troy, N, Y, D, 

CM Eipeers' ail Sirveyors' Inslrneits. 

WitI senti &d lllustnited Price LlHt on npiilltMitioti, or will mull tlieir 
Maniiut or Civil KnjilnetrB' and SurveynrH' lualrumenlK, a, book i>f more 
than 9011 [lagea, on ivcplpt of SOc, 

Tim IIPBOVKI) AUCHirKCTS' I.EVKI.. PltH R, *4:.. 




The figure represents the level Introfluced by us nine ypars ajio, nnd , 
which has since been very largely used by architcctH, builders, and loUt J 
wrtjtblH In all seetlons of the country. ■ 

"" ' ■ ' ncoiie of 11 Inches, mounted in wyes as usual : furnished 
eones of the larger Instrunicnls, and adjusted In the sb 

rB and a clamp t( 



with the ai 



The levellnK-head has the ordinary 

but DO taBiKent movement; It has nl 

dlamel«r, filled tn the upper end of the socket and tumliiK readily upon 
it ; the circle la KTOdnaled to degrees, fltfured from to W each way, and 
1b read to &\e minutes by a vernier which Is fixed tn the spindle. 

The teleBCDpe Is directed to any object by hand, the spindle tuminit 
readily In Its socket, but can be ckmpcd In anyposlUon by the cluinp- 
Bcrew shown under the circle. 

The Instniment la placed either upon a light tripod as in the figure, ur 
a smaU triangular plate termed a "-trivet," havlEig throe sharp iron 
points by which It is flrmij set nnnn any mrllice of wood or awne ; bolh 
tripod apd trivet are fumfehed with the level. 

A short piece of lube culled » shade is also supplied, %a be put on over 
the objecl-glasB to protect it lh)m the {jhkru uC the sunwhuathu tclescoj 
Is directed towards it. 
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Woo J -Working and Buildinn; Tr&des. 

TERM5 OF SUBSCRIPTION 
/'„/>W to »»> -.Mrp ^.^^Cuniry «<■ P^h,«o^ 

One V«r, t< « 

S» Manlhi, ........ w 

ThiwMnnUis, ------- « 

Single Numbers. lo craU. 

In jiajipr, iirintiDg uikI uiipuvln^. Cttrpi^'rtf 
and Buildiim is fintHclBBs, and in all , efix^ctB h 
LaiidHnrjfl pnblic&tion, at a price bo low IM to 
put it witblQ tlie reaoli of all. 

It is eminently ]iracrirHl, treating on]; nf 
thui^ HDtyHctB which intereat the tratitw ud- 
dranaod, and giving itiiiirniation which ertry 
one Doniieot«d with the building IndiiatrieD I'm! 
uiiike iisefiit In Iiih daily work. 

The' euhieots diaciTBned iiicliido Carpentry and 
Jninery, Framlnjc and Construction, Miwaiiry. 
Plasterine, BooIb and Corniees, Heating and 
VcntUatioD, Plumbing, Cabinet Work Palut- 
ing and Deourution, Architeetunl Ueaigu and 
Drarting. 

Its Department of CorrespondencB being a 

menhtuiics in different eectii>nn of the oountrr, 
and prcBcnting a record of eKperienre or Ibe 
ublBBt ineohauies, baa beoome a leading featnre 
oF tbo publication, anil one of the grealeat uae- 
fulueaa and interest. This departuent. aa Well 
aaUieiHiper tbrongbnul.ij amply illiutrated. 

Itn iltuatrations, which are liiie engravinga. 
nre everywhere admired Tor their clearnesH aud 
IwHnty, and are certainly better anitod to the 
piirpoBo than any ever btifare given to the Car- 
iwntrj-nud Building trades. 

DAVID WILUAMS, FnbllKher, 

83 B«ade St., Kow York 
BRAKCn OFFICES: 
PHILADELPHIA, aao South Fourth Stntet. 
PITTSDIIKGH. - - ^^ Fourtli Avenue. 
CHICAGO, - 36 and »8 Clark Bt., cor. Lake. 
CDtOtNXATI, - - HallderH' RjEohanEe. 
CHATTANOOGA, ElRlith and Market Strvela, 
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